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[0 0 5 6] c<D^orj:^mmsmm^^t^^mm^ 

mfe^(Dmm 2 1 . mMmm e tn^mmm itt^^ 
r^^^mm 5 a i:. ^113 tmmmmzrifcm.mm& 
^wu ccD«ji«jiAM«aM4fCcfcoT^^±$nT^j; 

m 7 -ett. s?ft52^ji 7 ms/y.^wimmm e <7)^s 

{|iJtcMLTv1->-;U7"D-y4^y^'ji2 1 AW5)nTl^ 
[0 0 5 7] EI 3. EI7{wTN-rJ;5tc^3^a;&#B§Lfc 

A^epif/£&gcofg^2 0^^^-ri.o iin?.cDfg5tti» 
«iij7b^?.igM$ni.o 

[0 0 5 8] sfc. ia4ti. M^tttoas 1 ±tC. M5t 
14©im2 i:. mMSa 1 0 i i 

ntzmmmmm u z. (DmmmmHmm: 4 i; o t 
Dx^^o msxii. ^^mi i(Dmmm\cmLxt^~ 

;l/yp^y^^^^'g2 itjmi'-f^nx^'^o 

[0 0 5 9] miic^.Lfz^im^mftm^i^^^^x 
it. mm2tmm3cowcmmmm^mi]at^!itK^ 

mx. ^^^nwtmi \ \z3mt^o iicDiss. mt 

[0 0 6 0] ±aiLrc^W^flW#l)t^?C. D(c1ol> 

m^'j^wp^^mKm^^^^^if^x^^o s/t. 
msm 8 Lfc^g^jg^v h 'J ^;^«tciBg-r ^ 



[0 0 6 1] sfc. mmzit. iiHj!m<iTSD. ito 

(indium tin oxide) nOg ^ffi^f^-Vt^. ^<D 
[0 0 6 2] Sfc. ^^im^5g7t^?CtC*3ttS^«S 

5 a ti. iE?Lii}Mii 6 tm^mmm i htmrn^^tzM 

ii 5 b lEfLfi^MS 1 0 i:±iBL/cX^'J;Mt:^i|^^ 

^^t-?.fg7tji 1 1 }LW?-m^m 1 2 i;;bM^nfc^ 

< \mnfmm?tM\.x\^x\.i^\^^o 

[0 0 6 3] s^c. #}c. ^^mm^^\tmFmm 

[0 0 6 4] ^fc. W1i«^fg7^^?C^C^3V^T. 11^ 

Mtn^mm^^-Dxit. ^^imm&'^^o^mx^ 
v^T. wtm^mi \ n=mm \ ztsot 

fei<. IE?Llfl1}Mill 0-eSoT?.<^:V\ fgTtttig^lPl 

n.im.xi^^<oti^^^^\ sfctt. iio^)tttM;|si-^iE?L 

m^^m^\.x^\^\ z.(D^^r^m^. ^^mm^^m 

[0 0 6 5] S/c. ^1i3{Cffll^§#*^i:LTtt. L 
is Mg. Ca#0?g14^^Si:Ag. A K I n^O 

{mxt^o 

[0 0 6 6] tfcs fSSM4a. itlhM^ LX\mt^ 

tx. wMmx%m'pmym}m^\^±x^^o ^ 



[0 0 6 7] ±mLrc^^mmn^y6m^imMt^m 
mmn. m.m.x:&?>ti\ ^^;ixm^-^^^^m\^^xk 

[0 0 6 8] iXic. H9ti. *5g0J®^1iS^5g7t^? 

(R) . B (G) (B) tDSlife^fg^Rrtg^W 

mms (5 a. 5 b) llS3i:^1i2i:or^{ciH$ 

nrv^^o [tffi 3 2 tt. sv^jc32^-r^xh^ 
mm3Rzfmt)'^^mt?>iiLm mm) mmtf^^ 

[0 0 6 9] mQmi^liSX 3 RG B^M^h 

3MJi©i^-fnA^^>^ < ti^-y^tt^ib ^ sasi* 5 
ms tmrnzcDmi^mLfci^cox^^ msRzsm 

h Ui>~X^rtil©SW@SS 1 5 
mi^(DELm^i±. -$:^'m^m<DT^7.fly^tLX 

mm2(D7.h'7-cfw^^-y^m (r) . a 

(G) . » (B) O^fe^tSaU v;l/5^;?7'^-fe^V^ 
[0 0 7 0] 

[^ssM] i^TF. :^mM^mmmic-D\'^xM=mimm 
t^t\ :^mMi>mT(Dmmmim^-^ti^i^(Dxi±rj: 

[0 0 7 1] mmm i 

*IISaMtt. -ISi^ (1) (DXi'VMt^^(D^^. R 

1 t-teag^7x^;i'a. r2 izmmmi-y^jm. xt 
9, lo-s^'i-zyz^hv-fe ym^m o /cTiBiiits 
(20) - 2 (Dit-^^^mmsm^mtumt ltm 

[0 0 7 2] 

Ut4 5] liiiS (2 0) -2 : 



q 



Co 0 7 3] $-r\ M^MMmm^l^. l O O nmCDjp 
I TO*^?)*§Pi11*'5-gffitffM^n/c3 0 mm 
X 3 0mm(D^~^XSffi^-lZ7x^>^"Lfco 
^i:LT. I'M© 2. 0mmX2. 0 mmOWfifwlP^ 

tcfcO 1 0-4P aJi^T<D*35T-e±IB«3giS: (2 0)- 

2 o-fb^ii^^^j^jf 5 0 n nKDm-si^mmmm 

[0 0 7 4] $5.1;:. «?flimiisti:LTTIB^3ii^O 
A 1 qg (hUX (8-^/Vy-J\y) 7jVZ-^L.) 

^jEjimmmicmLrmmbrco a i A^e^sccD 

S?li}M)icDMiPfeM^t^5 0nmi:L. ^tfU—hti 
0. 2nm/#i:L/Co 

[0 0 7 5] 

[{k4 6] 




[I J [I 

[0 0 7 6] mmn^zituftAgo^mmm^m 

m^ii 5 Onm (MgJl) :}3cfcr>*l 5 0nm (AgH) 

[0 0 7 7] c(Dx^ icimLfc^mm i mmmn^ 

tc^ri^ tc. 8 V^M 0 0 0 c d/m2 £D)l¥Jg*^#P. 

[0 0 7 8] c(D^mmw^ytm^^im'ik. mmmm 

rco S/c. S]»5)EiS3 0 0 c d/m2 
^ST9 0 Ofi#r^1?So/co 

[0 0 7 9] mmmz 

1 tteg^7xr:;l/a. Rz (ctea^i-7^;l'S. Xtc 



(20) - 2 <D{b^ti^«?$i3^'l4fg)^*J*li: Lxm 

[0 0 8 0] S-r\ KS^^^Sffit-. 1 0 0 nm(Djp 
I T0/b^P)*i.ll»^-OTcffM$n/c3 0 mm 
X 3 OmmCD:«'5'Xai5^-tr7f-^' y^Xfco 
^i;LT. IIi(0 2. 0mmX2. 0 mm<73#ffir?fln^ 

PD Ca-i-y^jiyji-jiiyy^y) ^m^ii50n 

0. 1 nm/^tLfco 
[0 0 8 1] 
[f[:4 7] a-NPD 

q p 

[0 0 8 2] $P)t. LT±IBS3gi^ 
(2 0) -2£D{L^tl^IE?Llfl1^jSHcJgLTM§L/£„ 
±iaiijii^ (20) - 2 <7){b-^tl*^ 6 ^ § 

mm^m) <Dm»m^it 5 o n m i: l. ^« h 

ao. 2nm/#i:Ufco 

[0 0 8 3] mmumtLTirngtAgcommm^m 

m^li5 0 nm (MgM) *3ckt>"l 5 0 nm (A g^) 

[0 0 8 4] ccD^vi^imt Tcmmm 2 (D^mm^^ 
^m^ic. mmmm%yxm^uT7.w.m.mj±^m^x 

nm\^'7^m\'^m7-om$^. eii 2^c.T^■rj;^{c. 7 

1 0 nmtmti°-^^^-r-SX^^ h;V^#fco s 

^c. n.B-wmm'&mi-Dfct^^. m \ 3^c^^t-d;a 

IC. 8 VT8 0 0 c d/m2 OilS|S*^t#?.nfco 
[0 0 8 5] JlcDW^Ii^fS)^^?^Mi. g«#H 

/Co $fc. OTifffis 0 0 c d/m2 xmm.\m-'&\^ 

^1^X7 0 OBtr^TSofdo 

[0 0 8 6] mmm 3 

*^SSMtt. -ISS (1) £D±IBX^U;Wb^ti®a 

■s. Ri }ctea^7x-;i/a. R2 icmm^i-y^^i^ 

taiiiSiS: (2 0) -2<7)ft:^tf^fi^#^tLTfflv\ 
^yjv^7-umj^(o^9mnmytm^^imLrcmxh 

[0 0 8 7] S-r. S^M^ggcf't;:. 1 0 0 nm®P 



X 3 OmmCD^S'^xaiS^-tr-yx^y^-Lfco ^SvX 
^tLT.m^OZ. 0mmX2. OmmCD^WU^ 

fCj;f3 1 0-4P ai;JLT(DM^TT\ ±smm^(Da--N 

tco h 0 . 2 n m/fpt LTc. 

[0 0 8 8] ^hic. 5^mntLr±Bmmi^ (z 
0) -2(Dit^'^^iEjLmmmi^mLrmmLrco ±.m 
mm^ (2 0) -2®{b^ti*^e^s?g7tH®M;¥feM 

;^tS~3 0 nmi: ^gb— biiO. 2nm/#i:U 
[0 0 8 9] ^ 5.^;:, LT±iH«ig^O 

A 1 q3 ^^micmLrmmLrc. a i qg cd^^^ 

fll^tf 3 0 nmilL. MmU-hli. 0. 2nm/#i: 

[0 0 9 0] mmumtLrimgtAg(Dmmm^m 

fflU iinfe^«^ci:D. ^«U-h 1 nm/©i:LT 
^IJ^tfSOnm (MgM) *3<fct>'l 5 0nm (AgH) 

(DW^\m^u mrnm s s 4 tcT^ u/c^ntwii 

[0 0 9 1] © cfc a (efts L/C ^Mij 3 mm^^ 

n^tcm^. mi AK^^.t^'jl^. ? l OnmlC^^ttf 
^n^rctC^^ mi Slcmt^olt:^ 8VT'3 0 0 0 

[0 0 9 2] iKD^mmn^^m^^imm. mmmm 

fco $fc. Wmm&3 0 0 c d/m2 T'«j5i!ffl^-£ti: 

^SSTl 5 0 OB#r^T-feo/co 

[0 0 9 3] mmm 4 

IE?LII}52itt^^i^i: LT a - N P D izm^rTtmm^(D 
T P D ( h U 7 x:::;l/>>^7 5 yMmm >&fflV^/cffit±g 

[0 0 9 4] 
[fl:4 8] 



CHs 



[0 0 9 5] :^mmm<Dmmm^^^m^'^mmm2 1 



1 . R2 icmwi^i-y^ji^&. xic9, 1 o-i>'^/7y 

7yh^■fey»^^tofcTSea^i^^ (2 0) -4(Dit^ 
[0 0 9 7] 

[fk4 9] WM^ (2 0) - 4 : 



NC 

[0 0 9 8] cbxo icimbrcmmm 5 ow^tmwfs 

tTofciBm^ lai et^-r^at::^ 7 0 0 nmtCfg^tf 
^tTofctil5. 01 Tt^-Tcb^fc, 7VT7 0 0 C 

[0 0 9 9] ^©wii«wfg7tm?^Mi. mmmm 
s/c. io^)EiS3 0 0 c d/m2 vnmm^-^i^ 

[0100] mmm q 

:^mm&nt. (d (D±iix=^vM\:^m<Do 

fcTiasiii^ (2 0) -3cDfb^tl^«?i^3M'&*^^il 
LTfflv\ i^y^f^i^i^ummmo^mnmytm^^ 

[0 10 1] 

[fkso] mm^ (2 0) -3 : 
H3C0 



[0 10 2] c(o^oi^imLrcmmm6(D^mm 

n^tcm^. m 1 s ic^^t^ di^. 7 5 0 n mic^^\£ 

kt^^. mi9\^^ti:^\^. 7VT130cd/m 

[0 10 3] c(D>tiis^^7^^?^{iF^m. mmnm 



/Co 

[0 10 4] mmm i 

ryh^'tymm-DfcTtm^^ (20) -Koit^ 

[0 10 5] 

litsn m^^ (2 0) -1 : 



[0 10 6] ^(D^^iamLrc^^mia^^mm^m 
^ytt^^^mmLfco ^^&im^r^&<o. 7v-ei 0 
[0 10 7] ccD^mnn^^ytm^^i^mm. mmmm 

[0 10 8] mmms 

iyryryh^^ym^n^rcTtmrn^ (20) -5 

[0 10 9] 

[{t5 2] liJgi!: (2 0) - 5 : 
H3C0 



[0 1 10] c(D^^izimLrcmmm8<D^mm^?i 

c d/m2 ©|?S;b^1#5.nfco 

[0 111] mmmm 

/Co 

[0 112] ^/il5.M9 

*iissm. -iss: (1) <Dx^vMt-^m(Do^. r 

1 . R2 tteSJ^7xr.;l/K^ X}c2-p{^;l/-9, 1 
0-i>'i^777yh^-feya^Jfo/cTlH1iiiS (2 



y /;Vl/-Nxa^ig®^1il|^^7t^?^{t^ L/cMT$. 
[0 113] 

[{k5 3] (2 0) -6 : 



q 



[0 1 it] c<DJ;^fcftSL^SSM9£DW1i«^fg 

T^^^tc, mmmmn.yxm^uT7.mmmm^i]axx 

f^^# tt^fFffi L/co ?g7^fe«l!5fe-e^ 0 ^ 7 V T 1 2 

0 c d/m2 ®)ligA^1#P)n/co 

[0 115] !i(D^mm^m^m^^imm. mmmm 

[0 116] ^/jffi^ll 1 0 

^mm&m. -isi^ (1) (Dxi^vMt-^^o^o^. R 

Xfci, 5->'~i/77^7^;L'»^J#o/cTI3^5i 

(2 0) -scDit-^ii^^m^mm'it^mmtbxm 
v\ i/y^viz-^xD^iiicD^^m^fgTt^^^f^^L/c 

[0 117] 

[{k5 4] (2 0) -8 : 



q 



0 

H3CO 



N-Q>-CI 



[0 1 18] iiOJ:atcflHML/c^SgMl 0(D^m^ 

xmw^^mm u/co m^&im^x^ d . 7 v t s 

0 0 c d/m2 (ommtimibnrco 

[0 119] no^mn^mytm^^im^. mmmm 

/Co 

[0 12 0] mmmi 1 

:^mmi^m. -mj^ (d ©7.^u;Hb^ticD5-^. r 

m. xizi, i-z^yry-ry^jim^n^rcTmrnm 
^izo) -9 (Dit^m^n.'^mm^mmtmt Lxm 

mx^^. mm^i^. is,mmti.. mmmzicmmLx^ 

[0121] 

Ut5 5] ^Jg^ (2 0) -9 : 



q 



H3C0 



CN 



[0 12 2] ccoj;:dicimLrcmmmi ko^m^ 

Tfg^!fftt^i¥fffiL/co fg7^feti;*feT-feD. 7VT1 

2 0 0 c d/m2 (DmMtim<bnrco 

CO 1 2 3] cmmm^^^ytm^^imm. mmmm 

[0 12 4] mmm 1 2 

-Mi^ (1) (D7.^VJlit-^Va(Do^. R 

mmm^ (20 - 1 ocD^t:^!i^^«?M3!^ttl85^Mi|6^ 

[0 12 5] 

[{k5 6] WM^ (2 0) -10: 




H3C0 

[0 12 6] Lcoj;:oizimbrc^mmi zm^mn 

5 0 0 c d/m2 ©it|jaA^t#?)n;rc:o 
[0 12 7] ilOWilW^fgTt^^^f'^S^. ^*I?H 

[0 12 8] mmm 1 3 

(1) £DX9^U;Ht:^ti«Da-^. R 

1 }cteg^7x^;l/S. R2 {C4-^ h+i/7x-;I/ 
(2 0) - 1 1 LT 

[0 12 9] 

[{k5 7] (2 0) -1 1 : 



q 



N-Q— CH=CH-f5 



x^^^-itmmLrco my^^im&v^ <o. 7 v t 1 

7 0 0 c d/m2 ®ilEfgA^#5.n/c„ 

[0 13 1] ii<DWii«i?fg3^^?^f«t, mmmm 

[0 13 2] ^5SM 1 4 

^mm&m. (d (7)x^y;Ht:^ti©^^. r 

1 IzMM^y R2 fc4-p< h+S^7x:::;l/ 
XtC7x^yhUy«^J#ofcTsa«3ii^ (2 0) 

-1 2^r){l:^!t^^fl?«iiMttfg^^^)^i:bTfflv\ 

[0 13 3] 

[{kss] Siis (2 0) -12: 



q 



CN 



H3CO 

[0 13 4] !i<D^oi^imLrcmmmi itD^mmn 
rmye^mwm l tzo ^yt^im^r^ hK>. 7 v 2 

2 0 0 c d/m2 (D'M&tim^tirCo 

[0 13 5] cco^^mnmftmj'^imm. mmmm 

fCo 

[0 13 6] mmm 1 5 

-SSS: (1) ©x^';;Hk^t^'Da-^. R 

1 IzMW^y :L-JVm. R2 t 4-^ h:^v'7x-;l/ 

xicyjii-yhuy&^n-DrcTmmm^ (20) 
-1 3C0fb^tl%it?m}Mttfg7tM*4i:LTfflv\ 

[0 13 7] 

[{k5 9] ^iJg^ (2 0) -1 3 : 



N-Q-CH=CH^^p 
NC CN 

H3C0' 

[0 13 8] ^<Dj;:dKimLrcmmmi sco^mm^ 

10 0c d/m2 (Dm&tim^nrco 

[0 13 9] ^cD^mn^m:m^^imm. mmmm 



[0 14 0] mmm 1 6 

1 icMW^y :L-)vm. R2 ic4-?i-h^-yyj:-ji 
-1 4(Dit^m^m^mmii^mmtLrm\^\ 'yy 

[0 14 1] 

[fb6 0] (2 0) - 1 4 : 



q 



[0 14 2] c(Dj;:^icimLrcmmmi eo^wm^ 

8 0 0 c d/m2 (Dmmtim^nrco 

[0 14 3] no^wm^^^m^^im^k. mmmm 

[0 14 4] mmm 1 7 

-ISS: (1) (DT.i'VMt^^O^^^. R 
1 ^c^S^7x-;^a^ R^ 4-p< b4^i/7x^;V 
a. X{ci>'v'7y7xr:;b»;&^o/cTI2^ijiS (2 

0) -1 5cDit'^mm^^m'mmntLxm\^\ 
y y ^'ji-^v-um'jt(D^mmnm^m^^im l tcMv 

[0 14 5] 

[fte 1] mm^ (2 0) -1 5 : 



N— CH=CH-^^ 



H3CO 

[0 14 6] ii(Di:oicimLrcmmmi Yco^mmn 

8 0 0 c d/m2 ©i{|fi;^)^~^#P>nfuo 

[0 14 7] iio^ii«i?fi7t^?^{tsam. mmmm 
[0 14 8] mmm 1 8 

1 tSagM7xr:;l/S. R2 4 h+~>7xr.;l/ 
(2 0) - 1 6cD{l:^t)^«?MiMttfil3t«*^i: LTffl 



[0 14 9] 

[ft:6 2] ^iii^ (2 0) -16: 



tj 1 8 CO^^S^ 

0 0 c d/m2 CDW&ti'^n^nrco 

CO 1 5 1] cm^m^^ytm^^imm. mmmm 
[0 15 2] ^mm 1 9 

^mmu. -is^ (1) (07.i-^)Mt^m(Do^. r 

1 ^c^ffiS^7xr.;^S. R2 tc4-^ b+>'7x^;l/ 
a. xiz^/ym^-DtcytrnM^ (2 0) -1 7©f[: 

[0 15 3] 

[{k6 3] ajiS: (2 0) -1 7 : 



HjCO 



N— CH=CH— 



[0 15 4] ca)j;9tcfi:^L/-u^sg^iji 9(D^mm.n 

T^)t# tt^fFliffi Lfco fg)tfeti#fe-?-S 0 . 8 V 1 

5 0 0 c d/m2 (ow&m^^nrco 

[0 15 5] ^(Dmim.nmm'^^\m^. mmm 

[0 15 6] mmmz o 

^mmm. -m^ d) ©7>5^u;Mh^tio5-^. r 

1 tcteg^7x:::;l'a. R2 (e: 4 b+>'7xri;l/ 

xt7yh^+/y^Jfo/cTl31i}gi^: (2 0) - 

1 8©{t:^tl^«?lsl3Mttfg)t«^^LTffll\ v'^^" 
[0 15 7] 

[{1:6 4] ^jii^ (2 0) -1 8 : 



[ 0 1 sTf ^(D^o \z\m\.fcmMm 2 0 mmm^ 

8 0 0 c d/m2 Oiii^g/O^lfPjnfCo 

[0 15 9] ii^D^^m^fgTt^^^f^^tt. mmmm 
[0 16 0] % m m2 1 

co^-s. TiH^jiiC (3 7) - 1 (owL^m^mmm 

CfL6 5] (3 7) -1 : 

[0161] S-f. KS^^SSffiti:. 1 0 0 nmOjp 
I TO;6^?)^§l^1iA^-a®tJ:J^fi)t$n/c:3 0mm 

^ilLrmWL(D2. 0mmX2. 0 mmO^fuPjAP^^ 

1 0-4P a J;(T'0X^TT±i3ajii^ (3 7) - 1 

TfiJcHL/co mm\y~hlt^^O. 1 nm/#i:L/co 

[0 16 2] t^-jifuy:^yymumtLr 

m<Dmmtmm \ snmiit. ^au-hao. in 

m/©i:L^Co 

[0 16 3] ^etc. tt?ilit^^®^^i^i:LT±is«^gis: 

i.) ^.t^-;^y^7 + y^■i■fc^gLT^«L/co A 1 q 

^ ^ c nwi-mm (^mw-mmi^^nmh 

[fb6 6] )\V^fu^y : 




H3C CH3 

[0 16 4] wmm}:L\.x\tughk%ff^mm'm.n 

M;^«'5 0 nm (MgM) *3j;t;i 5 0 nm (A gM) 



[0 16 5] ^<Di:.o\-^{m\.fzMmn \ <jy-^mmm- 

^fTo/c$gm. 7 1 0 nm#3£{Cfg7th°-^:&^-r^X 
«E-)E¥SMS^tTo/ctil5. SVTSOOcd/m 

[0 16 6] z.mmmmmf-m'^wk. mmmm 

fco Sfc. |?]^liSl 0 0 c d/m2T«»S€^-S{C 

§ST-8 0 OB^r^TSo/to 
[0 16 7] ^jiM2 2 

(3 7) - 1 (o\\L'^^^m^mmmm}i\^xm\^rc 
M^nmrn^-mm l rmx s § o 

[0 16 8] S-r, 1 0 0 nm®jp 

TO*>5)*§^SA'^-^ffitcffM^n/£3 0 mm 
X 3 Omm©?9vXSS^-tr-yx^ y^~L/co M»V7. 
i7i:LT?IIS(CD2. OmmX2. OmmO^ffiMP^W 

j; D 1 0 -4 P a J;^T©KSTT±ISSjgSO a - N P D 
^M^«~3 0nmcDJP$}C5ScMLfCo ^«U-ht±0. 
1 nm/#i:L/-uo 

[0 16 9] ±|Bajii^ (3 7) - 

^■mmm\t.wt\^xmm\^f^o ^lo^jii^: (37) - 

3 0 nmilL. ^«lx-ht±=&>Jr0. 2nm/#il 
[0 17 0] .t^-;^7~^>y4^yyJlM^^LT 

OMIPtiMxtfl 5nmi:U ^gb-htiO. Inm 

CDA I q3^;f>-;l/7"n-y4^y^'"StcMLT^gLfcc 
A 1 q3A>5.*^iI(D«?IUK^ji(D@iJ¥feM^tf3 0 n 
mi:L. S»U-h(i0. 2nm/#i:Lfco 
[0 17 1] ^ffiM;|s|-i:LTtiMgi:Ag©MM^S^ 
fflU iinfe^»tcd:'9. ^»U-h 1 nm/#tLT 
M;ltt"5 0nm (Mg) ;io<fct>*l 5 0nm (AgM) ® 

[0 17 2] ^<j^^o\^{m\.fz.-mmn 2©ws«w 
xmtm'mM'^x.r^. mm,m^xm. mmu 

1 i:|S|Ste:^^7tiJ^>&tfofc^ll. 7 1 0 nmftifitc^ 



[0 17 3] uo^mm^^ytm^^imm. mmmm 
fco ^fc. wmm&i 0 0 c d/m2r^nm.m^-^i^ 

0 OBfr^TSofCo 

[0 17 4] umm2 3 

O^. Tia^igi^ (3 7) - 2 ©ft^^5)^S?lfl1Sttfl 
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CLAIMS 
[Claim(s)] 

[Claim 1] Organic electroluminescence devices characterized by containing at 
least one sort of the styryl compound of the unsymmetrical structure expressed 
with said organic layer by the following general formula (1) as an organic 
luminescent material in the organic electroluminescence devices by which the 
organic layer which has a luminescence field is prepared between an anode 
plate and cathode. 

[Formula 1] General formula (1) : 

[ - however, said general formula (1) - setting - R1 and R2 - mutual - identitas 
- or the aryl group which is a different radical and is expressed with the following 
general formula (2), (3), or (4) - It is - [Formula 2] 




said general formula (2), (3), and (4) ~ setting - R3 and R4 ~ [ however, ] R5, 
R6, R7, R8, R9, and R10, R11, R12, R13, R14, R15, R16, R17, R18, R19, R20 
and R21 are radicals wiiicii are identitas mutually or are different, tiney are a 
hydrogen atom, saturation or a partial saturation alkoxyl group, an alkyi group, 
the amino group, an alkylamino radical, or an aryl group. X is the aryl group or 
hydrocarbon ring machine which is not permuted [ a permutation or ]. ] 
[Claim 2] Organic electroluminescence devices to which X in said general 
formula (1) is expressed with the following general formula (5) and which were 



indicated to claim 1 . 



[Formula 3] 




(However, in said general formula (5), R22, R23, R24, R25, and R26 are radicals 
which are identitas mutually or are different, and those at least one is a cyano 
group, a nitro group, or a halogen atom.) 

[Claim 3] Organic electroluminescence devices to which X in said general 
formula (1) is expressed with the following general formula (6) and which were 
indicated to claim 1 . 
[Formula 4] 



(However, in said general formula (6), R27, R28, R29, R30, R31, R32, and R33 
are radicals which are identitas mutually or are different, and hydrogen atoms or 
those at least one are a cyano group, a nitro group, or a halogen atom.) 
[Claim 4] Organic electroluminescence devices to which X in said general 




formula (1) is expressed with the following general formula (7) and which were 
indicated to claim 1 . 



[Formula 5] 




(However, in said general formula (7), R34, R35, R36, R37, R38, R39, and R40 
are radicals which are identitas mutually or are different, and hydrogen atoms or 
those at least one are a cyano group, a nitro group, or a halogen atom.) 
[Claim 5] Organic electroluminescence devices to which X in said general 
formula (1) is expressed with the following general formula (8) and which were 
indicated to claim 1 . 
[Formula 6] 



(However, in said general formula (8), R41, R42, R43, R44, R45, R46, R47, R48, 
and R49 are radicals which are identitas mutually or are different, and hydrogen 
atoms or those at least one are a cyano group, a nitro group, or a halogen atom.) 




[Claim 6] Organic electroluminescence devices to which X in said general 
formula (1) is expressed with the following general formula (9) and which were 
indicated to claim 1 . 
[Formula 7] 



(However, in said general formula (9), R50, R51 , R52, R53, R54, R55, R56, R57, 
and R58 are radicals which are identitas mutually or are different, and hydrogen 
atoms or those at least one are a cyano group, a nitro group, or a halogen atom.) 
[Claim 7] Organic electroluminescence devices to which X in said general 
formula (1) is expressed with the following general formula (10) and which were 
indicated to claim 1 . 
[Formula 8] 





1 64 'ea ^62 



(However, in said general formula (10), R59, R60, R61, R62, R63, R64, R65, 
R66, and R67 are radicals which are identitas mutually or are different, and 



hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 

[Claim 8] Organic electroluminescence devices to which X in said general 
formula (1) is expressed with the following general formula (11) and which were 
indicated to claim 1 . 
[Formula 9] 

-mi (11) : 




(However, in said general formula (11), R68, R69, R70, R71, R72, R73, R74, 
R75, and R76 are radicals which are identitas mutually or are different, and 
hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 

[Claim 9] Organic electroluminescence devices to which X in said general 
formula (1) is expressed with the following general formula (12) and which were 
Indicated to claim 1 . 
[Formula 10] 

HBb^ (12) : 



(However, in said general formula (12), R77, R78, R79, R80, R81, R82. R83, 
R84, and R85 are radicals which are identitas mutually or are different, and 
hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 

[Claim 10] Organic electroluminescence devices to which X in said general 
formula (1) is expressed with the following general formula (13) and which were 
indicated to claim 1 . 
[Formula 11] 

HBbS: 03) : 




(However, in said general formula (13), R86, R87, R88, R89, R90, R91, R92, 
R93, and R94 are radicals which are identitas mutually or are different, and 
hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 

[Claim 11] Organic electroluminescence devices to which X in said general 
formula (1) is expressed with the following general formula (14) and which were 
indicated to claim 1 . 



[Formula 12] 



(14) : 




-102 



,101 



(However, in said general formula (14), R95, R96, R97, R98, R99, R100, R101, 
R102, and R103 are radicals which are identitas mutually or are different, and 
hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 

[Claim 12] Organic electroluminescence devices to which X in said general 
formula (1) is expressed with the following general formula (15) and which were 
indicated to claim 1 . 
[Formula 13] 



(However, in said general formula (15), R104, R105, R106, R107, R108, R109, 
R110, R1 11 , and R1 12 are radicals which are identitas mutually or are different, 
and hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 




[Claim 13] Organic electroluminescence devices to which X in said general 
formula (1) is expressed with the following general formula (16) and which were 
indicated to claim 1 . 
[Formula 14] 



(However, in said general formula (16), R113, R114, R115, R116, R117, R118, 
R1 19, R120, and R121 are radicals which are identitas mutually or are different, 
and hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 

[Claim 14] Organic electroluminescence devices to which X in said general 
formula (1) is expressed with the following general formula (17) and which were 
indicated to claim 1 . 
[Formula 15] 

-mm (17) : 



06) : 





(However, in said general formula (17), R122. R123, R124, R125, R126, R127, 



R128, R129, and R130 are radicals which are identitas mutually or are different, 
and hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 

[Claim 15] Organic electroluminescence devices to which X in said general 
formula (1) is expressed with the following structure expression (18) and which 
were indicated to claim 1 . 
[Formula 16] 



[Claim 16] Organic electroluminescence devices to which X in said general 
formula (1) is expressed with the following structure expression (19) and which 
were indicated to claim 1 . 
[Formula 1 7] 

flKS^QB) : 



0 




0 




[Claim 17] Organic electroluminescence devices for which said organic layer has 
the organic laminated structure to which the laminating of an electron hole 



transportation layer and the electron transport layer was carried out, and said 
styryl compound is used as a formation ingredient of said electron hole 
transportation layer and which were indicated to claim 1 . 
[Claim 18] Organic electroluminescence devices for which said organic layer has 
the organic laminated structure to which the laminating of an electron hole 
transportation layer and the electron transport layer was carried out one by one, 
and said styryl compound is used as a formation ingredient of said electron 
transport layer and which were indicated to claim 1 . 

[Claim 19] Organic electroluminescence devices for which said organic layer has 
the organic laminated structure to which the laminating of an electron hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and said styryl compound is used as a formation ingredient of said 
luminous layer and which were indicated to claim 1 . 

[Claim 20] In the organic electroluminescence devices by which the organic 
layer which has a luminescence field is prepared between an anode plate and 
cathode To said organic layer, the following structure expression (20) -1 , (20) -2, 
(20) -13, and -14 and (-3, (20)-4, and (20) -5 and (20) -6 and (20) -7 and (20) -8 
and (20) -9 and (20) -10 and (20) -11 and (20) -12 and (20) 20) (20) (20) (20)- 
[ -15 and / -16 and ] 17 Or organic electroluminescence devices characterized by 
containing at least one sort of a styryl compound expressed with (20)-18 as an 



organic luminescent material. 



[Formula 18] Structure expression (20) 



1 : ^ Nc 



Structure expression (20) -2 



Structure expression (20) -3 : nc 



Structure expression (20) -4 : 



Structure expression (20) -5 : H3C0' 



'b 

NC 



Structure expression (20) -6 : 



structure expression (20) -7 : 



Structure expression (20) -8 : H3C0' 



CN 



q 

\_Q_CH=CH-Q 

NO-^— CI 

Structure expression (20) -9 : HjCo 



Structure expression (20) -10 : Hgco 



•CH=CH-/j^ 



Structure expression (20) -1 1 : H3C0 



Q-o, 

■CH=CH— 

NC-O 



Structure expression (20) -12 : Hgco 



0 

Structure expression (20) -13 : hjco 



Structure expression (20) -14 : HjCo 



N-Q-CH=CH-(3 



Structure expression (20) -15 : hsco' 
structure expression (20) -16 : HsCo' 



structure expression (20) -17 : hjco 



Structure expression (20) -18 : Hgco' 



[Claim 21] Organic electroluminescence devices for which said organic layer has 
the organic laminated structure to which the laminating of an electron hole 
transportation layer and the electron transport layer was carried out, and said 
styryl compound is used as a formation ingredient of said electron hole 
transportation layer and which were indicated to claim 20. 
[Claim 22] Organic electroluminescence devices for which said organic layer has 
the organic laminated structure to which the laminating of an electron hole 
transportation layer and the electron transport layer was carried out one by one, 
and said styryl compound is used as a formation ingredient of said electron 
transport layer and which were indicated to claim 20. 

[Claim 23] Organic electroluminescence devices for which said organic layer has 
the organic laminated structure to which the laminating of an electron hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and said styryl compound is used as a formation ingredient of said 
luminous layer and which were indicated to claim 20. 



[Claim 24] Organic electroluminescence devices characterized by a hole 
blocking layer existing in contact with the cathode side of the organic layer which 
consisted of amino styryl compounds in which at least one layer in said organic 
layer is shown by the following general formula [I] in the organic 
electroluminescence devices by which the organic layer which has a 
luminescence field is prepared between an anode plate and cathode, and 
consisted of said amino styryl compounds. 

[Formula 19] General formula [I] : 

It is the radical as which X1 is expressed in following general formula (21) - (33) 
in [, however said general formula [I], and is [Formula 20]. 




(27) 



(28) 



(29) 




(However, in said general formula (21) - (33), R131-R239 are the radicals 
chosen from a hydrogen atom or the halogen atom, the nitro group, the cyano 
group, and the trifluoromethyl radical, and its they may be the same or they may 
differ.) 

Moreover, Y1 and Y2 are the radicals chosen from the aryl group which may 
have a hydrogen atom, the alkyi group which may have a substituent, or the 
substituent expressed with following general formula (34) - (36), and its they may 
be the same or they may differ. 



[Formula 21] 




(However, in said general formula (34) - (36), R240-R258 are the radicals 
chosen from a hydrogen atom, the alkyi group which may have a substituent, the 
aryl group which may have a substituent, the alkoxy group which may have a 
substituent, the halogen atom, the nitro group, the cyano group, and the 
trifluoromethyl radical, and its they may be the same or they may differ.)] 
[Claim 25] Organic electroluminescence devices Indicated to claim 24 in which 
said hole blocking layer exists in contact with the cathode side of the layer which 
said organic layer Is having the organic laminated structure to which the 
laminating of a hole transportation layer and the electron transport layer was 
carried out, and consisted of amino styryl compounds of said organic layers in 
which an electron transport layer is shown by said general formula [I] at least, 
and consisted of said amino styryl compounds. 

[Claim 26] Organic electroluminescence devices in which said hole blocking 
layer exists in contact with the cathode side of the layer which said organic layer 
is having the organic laminated structure to which the laminating of a hole 



transportation layer and the electron transport layer was carried out, and 
consisted of amino styryl compounds of said organic layers in which a hole 
transportation layer is shown by said general formula [I] at least, and consisted 
of said amino styryl compounds and which were indicated to claim 24. 
[Claim 27] Organic electroluminescence devices in which it consists of amino 
styryl compounds in which said organic layer is having the organic laminated 
structure to which the laminating of a hole transportation layer and the electron 
transport layer was carried out, and it consists of amino styryl compounds in 
which said hole transportation layer is shown by said general formula [I], and 
said electron transport layer is shown by said general formula [I], and said hole 
blocking layer exists in contact with the cathode side of the electronic 
transportability luminescence layer of a parenthesis and which were indicated to 
claim 24. 

[Claim 28] Organic electroluminescence devices in which said hole blocking 
layer exists in contact with the cathode side of the layer which said organic layer 
is having the organic laminated structure to which the laminating of a hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and consisted of amino styryl compounds of said organic layers in 
which said luminous layer is shown by said general formula [I] at least, and 
consisted of said amino styryl compounds and which were indicated to claim 24. 



[Claim 29] Organic electroluminescence devices characterized by a hole 
blocking layer existing in contact with the cathode side of the layer which 
consisted of amino styryl compounds in which at least one layer in said organic 
layer is shown by following structure-expression (37)-1-(37)-13 in the organic 
electroluminescence devices by which the organic layer which has a 
luminescence field Is prepared between an anode plate and cathode, and 
consisted of said amino styryl compounds. 



[Formula 22] 




(37)-9 (37)-10 




(37)-ll (37)-l2 (37)-13 



[Claim 30] Organic electroluminescence devices to which said hole blocking 
layer exists in a cathode side in contact with the layer which said organic layer is 
having the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and 
consisted of amino styryl compounds of said organic layers in which an electron 
transport layer is shown by said structure-expression (37)-1-(37)-13 at least, and 
consisted of said amino styryl compounds and which were indicated to claim 29. 
[Claim 31] Organic electroluminescence devices to which said hole blocking 
layer exists in a cathode side in contact with the layer which said organic layer is 
having the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and 
consisted of amino styryl compounds of said organic layers in which a hole 
transportation layer is shown by said structure-expression (37)-1-(37)-13 at least, 
and consisted of said amino styryl compounds and which were indicated to claim 
29. 



[Claim 32] Said organic layer is having the organic laminated structure to which 
the laminating of a hole transportation layer and the electron transport layer was 
carried out. It consists of amino styryl compounds In which said hole 
transportation layer is shown by said structure-expression (37)-1-(37)-13. And 
organic electroluminescence devices in which it consists of amino styryl 
compounds in which said electron transport layer Is shown by said 
structure-expression (37)-1-(37)-13, and said hole blocking layer exists In 
contact with the cathode side of said electronic transportability luminous layer 
and which were Indicated to claim 29. 

[Claim 33] Organic electroluminescence devices in which said hole blocking 
layer exists in contact with the cathode side of the layer which said organic layer 
is having the organic laminated structure to which the laminating of a hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and consisted of amino styryl compounds of said organic layers in 
which said luminous layer is shown by said structure-expression (37)-1-(37)-13 
at least, and consisted of said amino styryl compounds and which were indicated 
to claim 29. 



DETAILED DESCRIPTION 



[Detailed Description of tiie Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic electroluminescence 
devices (organic EL device) by which the organic layer which has a 
luminescence field is prepared between an anode plate and cathode. 

[0002] 

[Description of the Prior Art] The lightweight and efficient flat-panel display is 
briskly studied and developed as an object for the screen display of a computer 
or television. 

[0003] first - although brightness of the Braun tube (CRT) is high, and it is used 
most mostly as a current display since color reproduction nature is good - ** - it 
is high and power consumption also has heavily the problem of being high. 
[0004] Moreover, liquid crystal displays, such as an active-matrix drive, are 
commercialized as a lightweight and efficient flat-panel display. However, the 
angle of visibility of a liquid crystal display is narrow, and since it is not 
spontaneous light, it has the trouble of not having sufficient response engine 
performance to that the power consumption of a back light is large, and the 
high-speed video signal of a high definition with which utilization will be expected 



from now on under an environment dark in a perimeter. Teclinical problems, like 
especially the thing for which the display of big screen size is manufactured is 
difficult, and the cost is high also occur. 

[0005] Although there is possibility of the display using the light emitting diode as 
an alternative over this, too, a manufacturing cost is high and the technical 
problem to utilization is large as a display candidate of a low price who there are 
problems, like it is difficult to form the matrix structure of a light emitting diode on 
the substrate whose number is one, and replaces the Braun tube. 
[0006] Organic electroluminescence devices (organic EL device) using an 
organic luminescent material as a flat-panel display which may solve many of 
these technical problems attract attention recently. That is, by using an organic 
compound as a luminescent material, a speed of response is high-speed with 
spontaneous light, and implementation of a flat-panel display without an 
angle-of-visibility dependency is expected. 

[0007] The configuration of organic electroluminescence devices forms the 
organic thin film containing the luminescent material which emits light by 
impregnation of a current between the positive electrode of translucency, and 
metal cathode. C. W.Tang, S.A.VanSlyke, etc. In the research report of the 
51st-volume No. 12 Applied Physics Letters 913-915-page (1987) printing The 
component structure which emits light when the hole and electron which were 



poured in into the organic film from each electrode recomblne an organic thin 
film as two-layer structure of the thin film which consists of an electron hole 
transportability ingredient, and the thin film which consists of an electronic 
transportability ingredient was developed (organic EL device of single hetero 
structure). 

[0008] With this component structure, either the electron hole transportation 
ingredient or the electronic transportation ingredient serves as luminescent 
material, and luminescence occurs by the wavelength range corresponding to 
the energy gap of the ground state and excitation state of luminescent material. 
By considering as such two-layer structure, reduction of large driver voltage and 
an improvement of luminous efficiency were made. 

[0009] Then, C.Adachi, S.Tokita, T.Tsutsui, S.Saito etc. As indicated by the 
research report of Japanese Journal of Applied Physics volume [ 27th ] No. 2 
L269-L 271-page (1988) printing The three-tiered structure (organic EL device of 
double hetero structure) of an electron hole transportation ingredient, 
luminescent material, and an electronic transportation ingredient is developed. 
Furthermore, C.W.Tang, S.A.VanSlyke, C.H.Chen, etc. Journal of Applied 
Physics As indicated by the research report of the 65th-volume No. 9 
3610-3616-page (1989) printing The component structure where luminescent 
material was included in the electronic transportation ingredient etc. was 



developed. By these researches, by the low battery, the possibility of 
luminescence of high brightness is verified and researches and developments 
are done very actively in recent years. 

[0010] It can be said that there is an organic compound used for luminescent 
material about the advantage that the luminescent color is theoretically 
changeable into arbitration by changing the molecular structure from the 
versatility. Therefore, it can be said to be easy by performing a molecular design 
compared with the thin film EL element which used the inorganic substance to 
arrange three good colors of R (red), G (green), and B (blue) of color purity 
required for a full color display. 
[0011] 

[Problem(s) to be Solved by the Invention] However, also in organic 
electroluminescence devices, there is a problem which must be solved in fact. 
As an electronic transportation ingredient by which is difficult for development of 
the stable red light emitting device of high brightness, and the current report is 
carried out tris (eight quinolinol) alurninum (the following, Alq3, and an 
abbreviated name -) the example (Chem.Funct.Dyes, Proc.lnt.Symp., 2nd 
P. 536 (1993), etc. - also setting - the highest brightness -) of red luminescence 
which doped DCM [a 

4-dicyanomethylene-6-(p-dimethylaminostyryl)-2-methyl-4H-pyran] The 



satisfaction as a display ingredient of dependability does not go. 
[0012] Moreover, T.Tsutsui and D.U.Kim Inorganic and Organic 
electroluminescence BSB-BCN reported at the meeting (1996 Berlin) is 1000 
cd/m2. Although the above high brightness is realized, it cannot be said to be 
what has a perfect chromaticity as red which corresponds in full color. 
[0013] The present condition is that implementation of stability and the high red 
light emitting device of color purity is furthermore desired by high brightness. 
[0014] Moreover, in JP,7-1 88649,A (Japanese Patent Application No. No. 
148798 [ six to ]), although it has proposed using a specific JISUCHIRIRU 
compound as an organic electroluminescence ingredient, the target luminescent 
color is blue and it is not an object for red. on the other hand, a hole and an 
electron join together efficiently in a luminous layer by [ of a hole and an electron 
/ energy ] shutting up and making structure in the laminated structure of organic 
electroluminescence devices, and it is reported that pure luminescence original 
with high brightness and luminescent material can be obtained - **** 
(JP,10-79297A JP,11-204258A J P,1 1-204264, A, JP,1 1-204259,A, etc.) - the 
target luminescent color is blue too and is not an object for red. 
[0015] The purpose of this invention is to offer the organic electroluminescence 
devices which have high brightness and stable red luminescence. The second 
purpose of this invention promotes the hole in a luminous layer, and electronic 



recombination in the organic electroluminescence devices containing tlie 
compound of this invention which has a quantum yield high originally, and is to 
offer the organic electroluminescence devices which present further high 
brightness and efficient luminescence. 



[Means for Solving the Problem] In order that this invention may solve the 
above-mentioned technical problem, as a result of inquiring wholeheartedly, a 
header and this invention are reached [ that the stable full color display 
implementation of high brightness can be provided with a red light emitting 
device with very useful high dependability, and ] by using a specific styryl 
compound as a luminescent material. 

[0017] That is, this invention relates to the organic electroluminescence devices 
which the organic layer which has a luminescence field is prepared between an 
anode plate and cathode, and are characterized by containing at least one sort 
of the styryl compound of the unsymmetrical structure expressed with said 
organic layer by the following general formula (1) as an organic luminescent 
material in the organic electroluminescence devices which contain as a 
component the organic substance which emits light by impregnation of a current. 



[0016] 




[Formula 23] General formula (1 ) : 



[ - however, said general formula (1) - setting - R1 and R2 - mutual - Identltas 
- or the aryl group which Is a different radical and Is expressed with the following 
general formula (2), (3), or (4) - It Is - [Formula 24] 




said general formula (2), (3), and (4) -- setting - R3 and R4 -- [ however, ] R5, 
R6, R7, R8, R9, and R10, R11, R12, R13, R14, R15, R16, R17, R18, R19, R20 
and R21 are radicals which are identitas mutually or are different. Hydrogen 
atoms or those at least one Saturation or a partial saturation alkoxyl group (a 
carbon number preferably 1-24, further thing of 1-10), they are an alkyi group (a 
carbon number preferably 1-24, further thing of 1-10), the amino group, an 



alkylamino radical (a carbon number preferably 1-24, further thing of 1-10), or an 
aryl group. X is the aryl group or hydrocarbon ring machine which is not 
permuted [ a permutation or ]. ] 

[0018] While stable red luminescence is obtained by high brightness by using 
the styryl compound of the above-mentioned general formula (1) for luminescent 
material, the component which was chemically [ electrically, thermally, or ] 
excellent in stability can be offered. Although the styryl compound expressed 
with the above-mentioned general formula (1) can be used independently, 
respectively, you may use together. 
[0019] 

[Embodiment of the Invention] In the styryl compound of the above-mentioned 
general formula (1) used for this invention, it is desirable that it is the radical 
expressed with following general formula (5) - (17) and structure-expression (18) 
- (19) as the above-mentioned X. 

[0020] 

[Formula 25] 
-« (5) : 




(However, in said general formula (5), R22, R23, R24, R25, and R26 are radicals 
which are identitas mutually or are different, and those at least one is halogen 
(following, the same) atoms, such as a cyano group, a nitro group, or F, CI, Br, I.) 
[0021] 

[Formula 26] 
HK^ (6) : 




(However, in said general formula (6), R27, R28, R29, R30, R31, R32, and R33 
are radicals which are identitas mutually or are different, and hydrogen atoms or 
those at least one are a cyano group, a nitro group, or a halogen atom.) 
[0022] 

[Formula 27] 




(However, in said general formula (7), R34, R35, R36, R37, R38, R39, and R40 
are radicals which are identitas mutually or are different, and hydrogen atoms or 



those at least one are a cyano group, a nitro group, or a halogen atom.) 
[0023] 

[Formula 28] 

: 



(However, in said general formula (8), R41, R42, R43, R44, R45, R46, R47, R48, 
and R49 are radicals which are identitas mutually or are different, and hydrogen 
atoms or those at least one are a cyano group, a nitro group, or a halogen atom.) 
[0024] 

[Formula 29] 



(However, in said general formula (9), R50, R51, R52, R53, R54, R55, R56, R57, 
and R58 are radicals which are identitas mutually or are different, and hydrogen 
atoms or those at least one are a cyano group, a nitro group, or a halogen atom.) 
[0025] 

[Formula 30] 






b" b" 



(However, in said general formula (10), R59, R60, R61, R62, R63, R64, R65, 
R66, and R67 are radicals which are identitas mutually or are different, and 
hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 
[0026] 

[Formula 31] 
-mi (11) : 



(However, in said general formula (11), R68, R69, R70, R71, R72, R73, R74, 
R75, and R76 are radicals which are identitas mutually or are different, and 
hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 
[0027] 

[Formula 32] 





(However, in said general formula (12), R77, R78, R79, R80, R81, R82, R83, 
R84, and R85 are radicals which are identitas mutually or are different, and 
hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 
[0028] 

[Formula 33] 

03) : 

j87 b«8e*' Jt" 



(However, In said general formula (13), R86, R87, R88, R89, R90, R91, R92, 
R93, and R94 are radicals which are identitas mutually or are different, and 
hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 
[0029] 

[Formula 34] 




04) : 




,191 



(However, in said general formula (14), R95, R96, R97, R98, R99, R100, R101, 
R102, and R103 are radicals which are identitas mutually or are different, and 
hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 
[0030] 

[Formula 35] 



(However, in said general formula (15), R104, R105, R106, R107, R108, R109, 
R11 0, R1 11 , and R11 2 are radicals which are identitas mutually or are different, 
and hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 
[0031] 

[Formula 36] 




R 




(However, in said general formula (16), R113, R114, R115, R116, R117, R118, 
R119, R120, and R121 are radicals which are identitas mutually or are different, 
and hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 
[0032] 

[Formula 37] 



(However, in said general formula (17), R122, R123, R124, R125, R126, R127, 
R128, R129, and R130 are radicals which are identitas mutually or are different, 
and hydrogen atoms or those at least one are a cyano group, a nitro group, or a 
halogen atom.) 
[0033] 

[Formula 38] 



HiteS: (17) : 




0 
0 



[0034] 

[Formula 39] 




[0035] although such X is important when the luminescent material used for this 
invention produces red luminescence, the number of the benzene rings 
increases, for example - alike - following - the luminescence wavelength of an 
organic luminescent material - a long wave -- there is an inclination shifted to a 
merit side. Moreover, luminescence of luminescent material is red luminescence 
like [ X / the above-mentioned structure expression (18) and / of (19) ] the thing 
of other general formulas. 

[0036] In the organic electroluminescence devices of this invention, the styryl 
compound shown by the general formula (1) which is luminescent material For 
example, the following structure expression (20) -1, (20) -2, (20) -13, and -14 
and (-3, (20)-4, and (20) -5 and (20) -6 and (20) -7 and (20) -8 and (20) -9 and 



(20) -10 and (20) -11 and (20) -12 and (20) 20) (20) (20) (20)- [ -15 and / -16 
and ] 17 Or at least one sort of the molecular structure like (20)-18 is usable. 
Each of these is 4-diaryl amino-styryl system compounds. 



[0037] 



[Formula 40] Structure expression (20) 



■1 : ^ Nc 



Structure expression (20) -2 



Structure expression (20) -3 : 





structure expression (20) -6 : 




Structure expression (20) -7 : 




Structure expression (20) -8 : HsCo 



f\ NC-^— CI 

Structure expression (20) -9 : HjCo 



structure expression (20) -10 : Hjco W 



Structure expression (20) -1 1 : HsCo 



N— CH=CH— Q 



structure expression (20) -12 : ^^co 



Structure expression (20) -13 : HsCo' 
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Structure expression (20) -14 : HjCo' 



Vj-Q— CH=CH-fJ 



■'^0-CH=CH-^ 



Structure expression (20) -15 : hjCo 



Structure expression (20) -16 : HjCo 
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N— CH=CH- 
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Structure expression (20) -17 : H3C0 



q 




-CH=CH- 



d 



Structure expression (20) -18 : hjco 

[0038] In order to solve the above-mentioned technical problem, as a result of 
inquiring wholeheartedly again, this invention person used to produce the 
organic electroluminescence devices which constituted the luminous layer from 
a specific styryl compound and an ingredient which can transmit energy to it 
efficiently, and used to reach this invention which offers the red light emitting 
device of high brightness and high-reliability further. 

[0039] That is, the organic layer which has a luminescence field is prepared 
between an anode plate and cathode, and this invention requires at least one 
layer in said organic layer for the organic electroluminescence devices 
characterized by being the layer which consists of an amino styryl compound 
shown by the following general formula [I] in the organic electroluminescence 
devices which contain as a component the organic substance which emits light 
by impregnation of a current. 



[Formula 41] General formula [I] : 



It is the radical as which X1 is expressed in following general formula (21) - (33) 
in [, however said general formula [I], and is [Formula 42]. 




(21) (22) (23) 






R' 



,214 



,225 



R^ 



,224 



r235 r234 




,233 



,231 



■R' 



,232 



(31) 



(32) 



(33) 



(However, in said general formula (21) - (33), R131-R239 are the radicals 
chosen from a hydrogen atom or the halogen atom, the nitro group, the cyano 
group, and the trifluoromethyl radical, and its they may be the same or they may 
differ.) 

IVIoreover, Y1 and Y2 are the radicals chosen from the aryl group which may 
have a hydrogen atom, the alkyi group which may have a substituent, or the 
substituent expressed with following general formula (34) - (36), and its they may 
be the same or they may differ. 
[Formula 43] 




(However, in said general formula (34) - (36), R240-R258 are the radicals 
chosen from a hydrogen atom, the akyi group which may have a substituent, the 
aryl group which may have a substituent, the alkoxy group which may have a 



substituent, the halogen atom, the nitro group, the cyano group, and the 
trifluoromethyl radical, and its they may be the same or they may differ.)] 
[0040] IVIoreover, in the organic electroluminescence devices containing the 
compound of above-mentioned this invention which has a quantum yield high 
originally, by putting a hole (electron hole) blocking layer on the cathode side of 
a luminous layer, recombination of a hole and an electron is efficiently performed 
in a luminous layer, and this invention comes to offer the organic 
electroluminescence devices from which pure luminescence original with 
luminescent material is obtained high brightness and efficient. 
[0041] That is, this invention relates to the organic electroluminescence devices 
to which a hole blocking layer exists in the cathode side of the organic layer 
which consists of an amino styryl compound in which at least one layer of said 
organic layer is shown by said general formula [I], and contains said amino styryl 
compound in the organic electroluminescence devices by which the organic 
layer which has a luminescence field is prepared between an anode plate and 
cathode again. 

[0042] For example, in contact with the cathode side of the layer which said 
organic layer is having the organic laminated structure to which the laminating of 
a hole transportation layer and the electron transport layer was carried out, and 
consisted of amino styryl compounds of said organic layers in which an electron 



transport layer is shown by said general formula [I] at least, and consisted of said 
amino styryl compounds, said hole (electron hole) blocking layer may exist. 
[0043] Moreover, said hole blocking layer may exist in contact with the cathode 
side of the layer which said organic layer is having the organic laminated 
structure to which the laminating of a hole transportation layer and the electron 
transport layer was carried out, and consisted of amino styryl compounds of said 
organic layers in which a hole transportation layer is shown by said general 
formula [I] at least, and consisted of said amino styryl compounds. 
[0044] Moreover, it consists of amino styryl compounds in which said organic 
layer is having the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and it 
consists of amino styryl compounds in which said hole transportation layer is 
shown by said general formula [I], and said electron transport layer Is shown by 
said general formula [I], and said hole blocking layer may exist in contact with 
the cathode side of the electronic transportability luminescence layer of a 
parenthesis. 

[0045] Moreover, said hole blocking layer may exist in contact with the cathode 
side of the layer which said organic layer is having the organic laminated 
structure to which the laminating of a hole transportation layer, a luminous layer, 
and the electron transport layer was carried out, and consisted of amino styryl 



compounds of said organic layers in which a luminous layer is shown by said 
general formula [I] at least, and consisted of said amino styryl compounds. 
[0046] In the organic electroluminescence devices of this invention, even if there 
is little molecular structure like following structure-expression (37)-1-(37)-13 as 
an amino styryl compound shown by the general formula [I], a kind is usable. 



[Formula 44] 




(37H 





(37)-ll (37).12 (37)-13 



[0047] Moreover, it is desirable for tlie ingredient suitable for a hole blocking 
layer to be what has the following energy states. That is, be in energy level with 
the highest occupancy molecular-orbital level of the ingredient which forms a 
hole blocking layer lower than the highest occupancy molecular-orbital level of 
the ingredient which forms the layer which touches the anode plate side of a hole 
blocking layer, in addition ~ and it is being in energy level lower than the 
minimum non-occupying molecular-orbital level of the ingredient which forms the 
layer which is in energy level with the minimum non-occupying molecular-orbital 
level of the ingredient which forms a hole blocking layer higher than the 
minimum non-occupying molecular-orbital level of the ingredient which forms the 
layer which touches the anode plate side of a hole blocking layer, and touches 
the cathode side of a hole blocking layer. 

[0048] Although the phenanthroline derivative shown in JP,10-79297,A, 
JP,11-204258,A, JP,11-204264,A, JP.11-204259,A, etc. is mentioned as such 
an ingredient, if the conditions of the above-mentioned energy level are fulfilled, 
it will not be limited to a phenanthroline derivative. 



[0049] Drawing 1 - drawing 4 and drawing 5 - drawing 8 show the example of 
organic electroluminescence devices based on this invention, respectively. 
[0050] Drawing 1 is the transparency mold organic electroluminescence devices 
A to which the luminescence light 20 penetrates cathode 3, and luminescence 
20 can be observed also from a protective layer 4 side. Drawing 2 shows the 
reflective mold organic electroluminescence devices B which also obtain the 
reflected light in cathode 3 as a luminescence light 20. 

[0051] Among drawing, one is a substrate for forming organic 
electroluminescence devices, and can use glass, plastics, and other proper 
ingredients. Moreover, a substrate can also be shared when using organic 
electroluminescence devices combining other display devices. 2 - a transparent 
electrode (anode plate) - it is - ITO (Indium tin oxide) and Sn02 etc. - it can be 
used. 

[0052] Moreover, 5 is an organic luminous layer and contains the 
above-mentioned styryl compound as a luminescent material. About this 
luminous layer, well-known various configurations can be conventionally used as 
lamination which obtains organic electroluminescence 20. When the ingredient 
which constitutes an electron hole transportation layer or an electron transport 
layer has a luminescence so that it may mention later for example, the structure 
which carried out the laminating of these thin films can be used. Furthermore, in 



order to raise charge transportability ability in the range which fills the purpose of 
this invention, both an electron hole transportation layer, and both [ either or ] bar 
using the structure which carried out the laminating of the thin film of two or more 
sorts of ingredients, or the thin film which consists of a presentation which mixed 
two or more sorts of ingredients. Moreover, in order to improve the luminescence 
engine performance, the ingredient of at least one or more sorts of fluorescence 
may be used, and the structure which pinched this thin film between the electron 
hole transportation layer and the electron transport layer, and the structure 
where the ingredient of at least one or more sorts of fluorescence was further 
included in an electron hole transportation layer, electron transport layers, or 
these both may be used. In order to improve luminous efficiency in these cases, 
it is also possible to include the thin film for controlling transportation of an 
electron hole or an electron in the lamination. 

[0053] For example, since the styryl compound illustrated with the 
above-mentioned structure expression (20) has both electronic transportability 
ability and electron hole transportability ability, it can be used during a 
component configuration also as a luminous layer which served as the electron 
hole transportation layer also as a luminous layer which served both as the 
electron transport layer. Moreover, It is also possible to consider as the 
configuration put in the electron transport layer and the electron hole 



transportation layer by making this styryl compound into a luminous layer. In 
addition to the above-mentioned configuration, drawing 5 and drawing 6 form the 
hole blocking layer 21 which consists of a phenanthroline derivative in contact 
with the cathode side of a luminous layer 5. 

[0054] In addition, among drawing 1 and drawing 2 , drawing 5 , and drawing 6 , 
three are cathode and can use the alloy of a metal [ activity / calcium / Li, Mg, ] 
and metals, such as Ag, aluminum, and In, or the structure which carried out the 
laminating of these as an electrode material. In the organic electroluminescence 
devices of a transparency mold, the light transmittance suitable for an 
application can be obtained by adjusting the thickness of cathode. Moreover, 
four in drawing is the closure and a protective layer, and the effectiveness goes 
up it by making the organic whole electroluminescence devices into wrap 
structure. A proper ingredient can be used if airtightness is maintained. 
Moreover, 8 is a drive power source for current impregnation. 
[0055] In the organic electroluminescence devices based on this invention, the 
organic layer has the organic laminated structure (single hetero structure) to 
which the laminating of an electron hole transportation layer and the electron 
transport layer was carried out, and said styryl compound may be used as a 
formation ingredient of an electron hole transportation layer or an electron 
transport layer. Or the organic layer has the organic laminated structure (double 



hetero structure) to which the laminating of an electron hole transportation layer, 
a luminous layer, and the electron transport layer was carried out one by one, 
and said styryl compound may be used as a formation ingredient of a luminous 
layer. 

[0056] When the example of the organic electroluminescence devices which 
have such an organic laminated structure is shown, drawing 3 has the laminated 
structure to which the laminating of organic layer 5a which consists of an anode 
plate 2, and the electron hole transportation layer 6 and electron transport layer 
7 of translucency on the substrate 1 of translucency, and the cathode 3 was 
carried out one by one, and is the organic electroluminescence devices C of the 
single hetero structure where a protective coat 4 comes to carry out the closure 
of this laminated structure. In drawing 7 , the hole blocking layer 21 is formed in 
contact with the cathode side of an electron transport layer 7 and/or the electron 
hole transportation layer 6. 

[0057] In the case of the lamination which omitted the luminous layer as shown 
in drawing 3 and drawing 7 , the luminescence 20 of predetermined wavelength 
is generated from the interface of the electron hole transportation layer 6 and an 
electron transport layer 7. These luminescence is observed from a substrate 1 
side. 

[0058] Moreover, drawing 4 has the laminated structure to which the laminating 



of organic layer 5b which consists of an anode plate 2, and the electron hole 
transportation layer 10, the luminous layer 11 and electron transport layer 12 of 
translucency on the substrate 1 of translucency, and the cathode 3 was carried 
out one by one, and is the organic electroluminescence devices D of the double 
hetero structure where a protective coat 4 comes to carry out the closure of this 
laminated structure. In drawing 8 , the hole blocking layer 21 is formed in contact 
with the cathode side of a luminous layer 1 1 . 

[0059] In the organic electroluminescence devices shown in drawing 4 , the 
electron with which the electron hole poured in from the anode plate 2 was 
poured in from cathode 3 through the electron hole transportation layer 10 
reaches a luminous layer 11 through an electron transport layer 12, respectively 
by impressing direct current voltage between an anode plate 2 and cathode 3. 
Consequently, the recombination of an electron/electron hole arises in a 
luminous layer 11, a singlet exciton generates, and luminescence of 
predetermined wavelength is generated from this singlet exciton. 
[0060] In each organic electroluminescence devices C and D mentioned above, 
the ingredient of light transmission nature, such as glass and plastics, can be 
suitably used for a substrate 1. Moreover, when using combining other display 
devices, or when arranging the laminated structure shown in drawing 3 and 
drawing 4 , drawing 7 , and drawing 8 in the shape of a matrix, it Is good 



considering this substrate as common use. Moreover, Components C and D can 
all take any structure of a transparency mold and a reflective mold. 
[0061] moreover, the anode plate 2 ~ a transparent electrode - It Is - ITO 
(Indium tin oxide) and Sn02 etc. -- it can be used. Between this anode plate 2 
and the electron hole transportation layer 6 (or electron hole transportation layer 
10), the thin film which consists of the organic substance or an organometallic 
compound may be prepared in order to improve the injection efficiency of a 
charge. In addition, when the protective coat 4 is formed with conductive 
ingredients, such as a metal, the insulator layer may be prepared in the side face 
of an anode plate 2. 

[0062] Moreover, the electron hole transportation layer 6 and an electron 
transport layer 7 are organic layers by which the laminating was carried out, the 
styryl compound described above to these either or both sides contains organic 
layer 5a In the organic electroluminescence devices C, and it is good as the 
luminescent electron hole transportation layer 6 or a luminescent electron 
transport layer 7. Organic layer 5b in the organic electroluminescence devices D 
can take various laminated structures, although the electron hole transportation 
layer 10, the luminous layer 1 1 containing the above-mentioned styryl compound, 
and an electron transport layer 12 are organic layers by which the laminating 
was carried out. For example, both the electron hole transportation layer, and 



both [ either or ] may have a luminescence. 

[0063] IVIoreover, although it is desirable that it is the layer which the electron 
hole transportation layer 6 or an electron transport layer 7, and a luminous layer 
1 1 turn into from said styryl compound especially, these layers may be formed 
only with said styryl compound, or you may form by said styryl compound, other 
electron holes, or vapor codeposition with electronic transportation ingredients 
(for example, aromatic amine and pyrazolines etc.). Furthermore, in an electron 
hole transportation layer, in order to raise electron hole transportability ability, 
the electron hole transportation layer which carried out the laminating of two or 
more sorts of electron hole transportation ingredients may be formed. 
[0064] Moreover, in the organic electroluminescence devices C, although a 
luminous layer may be the electronic transportability luminous layer 7, 
depending on the electrical potential difference impressed from a power source 
8, light may be emitted by the electron hole transportation layer 6 or its interface. 
Similarly, in the organic electroluminescence devices D, a luminous layer may 
be an electron transport layer 12 in addition to layer 1 1 , and may be the electron 
hole transportation layer 10. In order to raise the luminescence engine 
performance, it is good that it is the structure where the luminous layer 1 1 which 
used at least one sort of fluorescence ingredients was made to pinch between 
an electron hole transportation layer and an electron transport layer. Or the 



structure where an electron hole transportation layer, an electron transport layer, 
or both [ these ] layers were made to contain this fluorescence ingredient may be 
constituted. In such a case, in order to Improve luminous efficiency, it is also 
possible to include the thin films (a hole blocking layer, exciton generation layer, 
etc.) for controlling transportation of an electron hole or an electron in the 
lamination. 

[0065] Moreover, you may be the structure in which could use the alloy of a 
metal [ activity / calcium / Li, Mg, ] and metals, such as Ag, aluminum, and In, as 
an ingredient used for cathode 3, and these metal layers carried out the 
laminating. In addition, the organic electroluminescence devices corresponding 
to an application are producible by choosing the thickness and the quality of the 
material of cathode suitably. 

[0066] Moreover, a protective coat 4 acts as closure film, is making the organic 
whole electroluminescence devices into wrap structure, and can improve charge 
injection efficiency and luminous efficiency. In addition, if the airtightness is 
maintained, a single metal or alloys, such as aluminum, gold, and chromium, etc. 
can choose the ingredient suitably. 

[0067] Although the current impressed to each above-mentioned organic 
electroluminescence devices is usually a direct current, pulse current and an 
alternating current may be used. If a current value and an 



electrical-potential-difference value are within the limits which does not carry out 
component destruction, there will be especially no limit, but when the power 
consumption and the life of organic electroluminescence devices are taken into 
consideration, it is desirable to make light emit efficiently with as small electrical 
energy as possible. 

[0068] Next, drawing 9 is the example of a configuration of the flat-surface 
display which used the organic electroluminescence devices of this invention. In 
the full color display, like Illustration, red (R) and the green organic layer 5 (5a, 
5b) which can emit light in the three primary colors of (G) and blue (B) are 
allotted between cathode 3 and an anode plate 2. It can prepare in the shape of 
[ which crosses mutually ] a stripe, it is chosen by the luminance-signal circuit 14 
and the control circuit 15 with a built-in shift register, and a signal level is 
impressed to each, and cathode 3 and an anode plate 2 are constituted so that 
the organic layer of the location (pixel) where the cathode 3 and the anode plate 
2 which were chosen by this cross may emit light. 

[0069] That is, it is a 8x3RGB simple matrix, and drawing 9 arranges the layered 
product 5 which consists of one side between cathode 3 and an anode plate 2, 
even if there are few electron hole transportation layers, and luminous layers 
and electron transport layers either (refer to drawing 3 and drawing 7 or drawing 
4 , and drawing 8 ). Both cathode and an anode plate are made to intersect 



perpendicularly in the shape of a matrix mutually, impress a signal level serially 
by the control circuits 15 and 14 with a built-in shift register, and they are 
constituted so that light may be emitted in the decussation location, while 
carrying out patterning to the shape of a stripe. Of course, the EL element of this 
configuration can be used also as picture reproducer as a display of an 
alphabetic character, a notation, etc. Moreover, the stripe-like pattern of cathode 
3 and an anode plate 2 is arranged for every color of red (R), green (G), and blue 
(B), and it becomes possible to constitute multicolor or all full color solid-state 
mold flat-panel displays. 
[0070] 

[Example] Hereafter, although this invention is concretely explained about an 
example, this invention is not limited to the following examples. 
[0071] Example 1 this example is R1 among the styryl compounds of a general 
formula (1). A non-permuted phenyl group and R2 It is the example which 
produced the organic electroluminescence devices of single hetero structure, 
using the compound of following structure-expression (20)-2 which had 9 and 
10-dicyano anthracene radical in a non-permuted naphthyl group and X as an 
electron hole transportability luminescent material. 
[0072] 



[Formula 45] Structure expression (20) -2 : 



[0073] First, tlie 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and the compound of above-mentioned 
structure-expression (20)-2 was formed as an electron hole transportation layer 
(********) in thickness of 50nm under the vacuum of 10 - 4 or less Pa with the 
vacuum deposition method. The vacuum evaporationo rate was carried out in 
0.1nm/second. 

[0074] Furthermore, Alq3 (tris (eight quinolinol) aluminum) of the following 
structure expression was vapor-deposited in contact with the electron hole 
transportation layer as an electronic transportation ingredient. AlqS from -- 
thickness of this becoming electron transport layer was also set to 50nm, and 
the vacuum evaporationo rate was carried out in 0.2nm/second. 
[0075] 

[Formula 46] 




[0076] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (IVIg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 3 by 
the example 1. 

[0077] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 1 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, as 
shown in drawing 10 , it obtained the spectrum which has a luminescence peak 
in 710nm. The spectroscope which used the photodiode array by the Otsuka 
electronic company as the detector was used for spectrometry. Moreover, when 
the electrical-potential-difference-measurement of luminance is performed, as it 
is shown in drawing 1 1 , they are 1 000 cd/m2 at 8V. Brightness was obtained. 
[0078] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 



degradation was not observed. Moreover, initial brigtitness 300 cd/m2 The 
current value was energized uniformly and continuation lunfiinescence was 
carried out, and wlien carrying out forcible degradation, it was 900 hours until 
brightness was halved. 

[0079] Example 2 this example is R1 among the styryl compounds of a general 
formula (1). A non-permuted phenyl group and R2 It is the example which 
produced the organic electroluminescence devices of single hetero structure, 
using the compound of above-mentioned structure-expression (20)-2 which had 
9 and 10-dicyano anthracene radical in a non-permuted naphthyl group and X as 
an electronic transportability luminescent material. 

[0080] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD (alpha-naphthylphenyl 
diamine) of the following structure expression was formed as an electron hole 
transportation layer in thickness of 50nm under the vacuum of 10 - 4 or less Pa 
with vacuum evaporation technique. The vacuum evaporationo rate was carried 
out in 0.1nm/second. 
[0081] 



[Formula 47] Alpha-NPD 




[0082] Furthermore, the compound of above-mentioned structure-expression 
(20)-2 was vapor-deposited in contact with the electron hole transportation layer 
as an electronic transportation ingredient. The above-mentioned structure 
expression (20) Thickness of the electron transport layer (********) which 
consists of a compound of -2 was also set to 50nm, and the vacuum 
evaporationo rate was carried out in 0.2nm/second. 

[0083] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (IVIg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 3 by 
the example 2. 

[0084] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 2 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , as shown in drawing 12 , it obtained the spectrum which has a 
luminescence peak in 710nm. Moreover, when the 



electrical-potential-difference-measurement of luminance is performed, as it is 
shown in drawing 1 3 , they are 800 cd/m2 at 8V. Brightness was obtained. 
[0085] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 700 hours until 
brightness was halved. 

[0086] Example 3 this example is R1 among the above-mentioned styryl 
compounds of a general formula (1). A non-permuted phenyl group and R2 It is 
the example which produced the organic electroluminescence devices of double 
hetero structure, using the compound of above-mentioned structure-expression 
(20)-2 which had 9 and 10-dicyano anthracene radical in a non-permuted 
naphthyl group and X as a luminescent material. 

[0087] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporatlono mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed as an electron hole transportation layer in 



thickness of 30nm under the vacuum of 10 - 4 or less Pa with the vacuum 
deposition method. The vacuum evaporationo rate was carried out in 
0.2nm/second. 

[0088] Furthermore, the compound of above-mentioned structure-expression 
(20)-2 was vapor-deposited in contact with the electron hole transportation layer 
as a luminescent material. The above-mentioned structure expression (20) 
Thickness of the luminous layer which consists of a compound of -2 was also set 
to 30nm, and the vacuum evaporationo rate was carried out in 0.2nm/second. 
[0089] Furthermore, it is Alq3 of the above-mentioned structure expression as an 
electronic transportation ingredient. It vapor-deposited in contact with the 
luminous layer. Alq3 Thickness was set to 30nm and the vacuum evaporationo 
rate was carried out in 0.2nm/second. 

[0090] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 4 by 
the example 3. 

[0091] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 3 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 



The luminescent color was red, and as a result of performing spectrometry, as 
shown in drawing 14 , it obtained the spectrum which has a luminescence peak 
in 710nm. Moreover, when the electrical-potential-difference-measurement of 
luminance is performed, as it is shown in drawing 15 , they are 3000 cd/m2 at 8V. 
Brightness was obtained. 

[0092] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 1500 hours until 
brightness was halved. 

[0093] Changed to alpha-NPD as an example 4 electron-hole transportability 
ingredient, and TPD (triphenyl diamine derivative) of the following structure 
expression was used, and also lamination and the forming-membranes method 
produced organic electroluminescence devices based on the example 2. 

[0094] 

[Formula 48] 

TPD : 

CHs CHs 




[0095] The organic electroluminescence devices of this example also presented 
luminescence of the same red as an example 2. The spectrum was in 
agreement with the spectrum of the organic electroluminescence devices of an 
example 2 as a result of spectrometry. 

[0096] Example 5 this example is R1 among the styryl compounds of a general 
formula (1), and R2. The organic electroluminescence devices of single hetero 
structure were produced like the example 2 except this, using the compound of 
following structure-expression (20)-4 which had 9 and 10-dicyano anthracene 
radical in a non-permuted naphthyl group and X as an electronic transportability 
luminescent material. 



[Formula 49] Structure expression (20) -4 : \=/ 

[0098] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 5 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, as 



[0097] 




shown in drawing 16 , it obtained the spectrum which has a luminescence peal< 
in 700nm. IVIoreover, when the electrical-potential-difference-measurement of 
luminance is performed, as it is shown in drawing 17 , they are 700 cd/m2 at 7V. 
Brightness was obtained. 

[0099] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 500 hours until 
brightness was halved. 

[0100] Example 6 this example is R1 among the above-mentioned styryl 
compounds of a general formula (1). 4-methoxypheny radical and R2 It is the 
example which produced the organic electroluminescence devices of single 
hetero layer structure, using the compound of following structure-expression 
(20)-3 which had 9 and 10-dicyano anthracene radical in a non-permuted 
naphthyl group and X as an electronic transportability ingredient. Layer structure 
and the forming-membranes method produced organic electroluminescence 
devices based on the example 2. 
[0101] 



H3C0 



[Formula 50] Structure expression (20) -3 : 




[0102] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 6 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, as 
shown in drawing 18 , it obtained the spectrum which has a luminescence peak 
in 750nm. When the electrical-potential-difference-measurement of luminance is 
performed, as it is shown in drawing 19 , they are 130 cd/m2 at 7V. Brightness 
was obtained. 

[0103] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0104] Example 7 this example is R1 among the styryl compounds of a general 
formula (1), and R2. It is the example which produced the organic 
electroluminescence devices of single hetero structure, using the compound of 
following structure-expression (20)-1 which had 9 and 10-dicyano anthracene 
radical in a non-permuted phenyl group and X as an electronic transportability 



luminescent material. Layer structure and the forming-membranes method 
produced organic electroluminescence devices based on the example 2. 
[0105] 



[Formula 51] Structure expression (20) 

[0106] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 7 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color is red and is 100 cd/m2 at 7V. Brightness was obtained. 
[0107] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0108] Example 8 this example is R1 among the styryl compounds of a general 
formula (1), and R2. It is the example which produced the organic 
electroluminescence devices of single hetero structure, using the compound of 
following structure-expression (20)-5 which had 9 and 10-dicyano anthracene 
radical in 4-methoxypheny radical and X as an electronic transportability 
luminescent material. Layer structure and the forming-membranes method 
produced organic electroluminescence devices based on the example 2. 



[0109] 

[Formula 52] Structure expression (20) -5 

[0110] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 8 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color is red and is 80 cd/m2 at 7V. Brightness was obtained. 
[0111] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[01 12] Example 9 this example is R1 among the styryl compounds of a general 
formula (1), and R2. It is the example which produced the organic 
electroluminescence devices of single hetero structure, using the compound of 
following structure-expression (20)-6 which had the 2-methyl -9 and 10-dlcyano 
anthracene radical in a non-permuted phenyl group and X as an electronic 
transportability luminescent material. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 2. 




[0113] 



[Formula 53] Structure expression (20) -6 : 



q 
.6 



N— ^ — CH=CH- 



CN 

NC 



•CH, 



[0114] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 9 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color is red and is 120 cd/m2 at 7V. Brightness was obtained. 
[0115] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[01 16] Example 10 this example is R1 among the styryl compounds of a general 
formula (1). A non-permuted phenyl group and R2 It is the example which 
produced the organic electroluminescence devices of single hetero structure, 
using the compound of following structure-expression (20)-8 which had 1 and 
5-dicyano naphthy! group in 4-methoxypheny radical and X as an electronic 
transportability luminescent material. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 2. 



[0117] 



q 




CN 



N- 



NC 



[Formula 54] Structure expression (20) -8 : HjCxd 

[0118] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 10 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color is red and is 800 cd/m2 at 7V. Brightness was obtained. 
[0119] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0120] Example 11 this example is R1 among the styryl compounds of a general 
formula (1). A non-permuted phenyl group and R2 It is the example which 
produced the organic electroluminescence devices of single hetero structure, 
using the compound of following structure-expression (20)-9 which had 1 and 
4-dicyano naphthyl group in 4-methoxypheny radical and X as an electronic 
transportability luminescent material. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 2. 



[0121] 



^N-Q— CH=CH-Q 

NO-^— CI 

[Formula 55] Structure expression (20) -9 : HsCo 



[0122] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 11 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color is red and is 1200 cd/m2 at 7V. Brightness was obtained. 
[0123] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0124] Example 12 this example Is R1 among the styryl compounds of a general 
formula (1). A non-permuted phenyl group and R2 It is the example which 
produced the organic electroluminescence devices of single hetero structure, 
using the compound of following structure-expression (20)-10 which had 9 and 
10-dicyano anthracene radical in 4-methoxypheny radical and X as an electronic 
transportability luminescent material. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 2. 
[0125] 



q 

[Formula 56] Structure expression (20) -10 : HsCo w 



[0126] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 12 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color is red and is 1500 cd/m2 at 7V. Brightness was obtained. 
[0127] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0128] Example 13 this example is R1 among the styryl compounds of a general 
formula (1). A non-permuted phenyl group and R2 It is the example which 
produced the organic electroluminescence devices of single hetero structure, 
using the compound of following structure-expression (20)-1 1 which had 2 and 
6-dicyano naphthyl group in 4-methoxypheny radical and X as an electronic 
transportability luminescent material. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 2. 
[0129] 



[Formula 57] Structure expression (20) -1 1 : HjCo 



> fV-CN 
y_Q_cH=CH-H 



[0130] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 13 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color is red and is 1700 cd/m2 at 7V. Brightness was obtained. 
[0131] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0132] Example 14 this example is R1 among the styryl compounds of a general 
formula (1). A non-permuted phenyl group and R2 It is the example which 
produced the organic electroluminescence devices of single hetero structure, 
using the compound of following structure-expression (20)-12 which had a 
phenanthrene radical in 4-methoxypheny radical and X as an electronic 
transportability luminescent material. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 2. 
[0133] 



q 




N- 



-CN 



[Formula 58] Structure expression (20) -12 : hjco 

[0134] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 14 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color is red and is 2200 cd/m2 at 7V. Brightness was obtained. 
[0135] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0136] Example 15 this example is R1 among the styryl compounds of a general 
formula (1). A non-permuted phenyl group and R2 It Is the example which 
produced the organic electroluminescence devices of single hetero structure, 
using the compound of following structure-expression (20)-13 which had a 
phenanthrene radical in 4-methoxypheny radical and X as an electronic 
transportability luminescent material. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 2. 



[0137] 




NC CN 



[Formula 59] Structure expression (20) -13 : Haco 

[0138] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 15 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color is red and is 2100 cd/m2 at 7V. Brightness was obtained. 
[0139] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0140] Example 16 this example is R1 among the styryl compounds of a general 
formula (1). A non-permuted phenyl group and R2 It is the example which 
produced the organic electroluminescence devices of single hetero structure, 
using the compound of following structure-expression (20)-14 which had a 
phenanthrene radical in 4-methoxypheny radical and X as an electronic 
transportability luminescent material. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 2. 
[0141] 



[Formula 60] Structure expression (20) -14 : HsCo 



w 

Jn-Q-ch=ch-(3 



[0142] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 16 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color is red and is 1800 cd/m2 at 7V. Brightness was obtained. 
[0143] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0144] Example 17 this example is R1 among the styryl compounds of a general 
formula (1). A non-permuted phenyl group and R2 It is the example which 
produced the organic electroluminescence devices of single hetero structure, 
using the compound of following structure-expression (20)-15 which had a 
dicyano phenyl group in 4-methoxypheny radical and X as an electronic 
transportability luminescent material. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 2. 
[0145] 



q 



g_Q_CH=CH. 




CN 




[Formula 61] Structure expression (20) -15 : Hgco 

[0146] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 17 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color is red and is 4800 cd/m2 at 8V. Brightness was obtained. 
[0147] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0148] Example 18 this example is R1 among the styryl compounds of a general 
formula (1). A non-permuted phenyl group and R2 It is the example which 
produced the organic electroluminescence devices of single hetero structure, 
using the compound of following structure-expression (20)-16 which had a 
dicyano permutation pyrenyl radical in 4-methoxypheny radical and X as an 
electronic transportability luminescent material. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 2. 



[0149] 



q 



[Formula 62] Structure expression (20) -16 : HjCo' 




[0150] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 18 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color is red and is 800 cd/m2 at 8V. Brightness was obtained. 
[0151] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0152] Example 19 this example is R1 among the styryl compounds of a general 
formula (1). A non-permuted phenyl group and R2 It is the example which 
produced the organic electroluminescence devices of single hetero structure, 
using the compound of following structure-expression (20)-17 which had a 
quinone in 4-methoxypheny radical and X as an electronic transportability 
luminescent material. Layer structure and the forming-membranes method 
produced organic electroluminescence devices based on the example 2. 
[0153] 



[Formula 63] Structure expression (20) -17 : Haco' 



[0154] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 19 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color is red and is 1500 cd/m2 at 8V. Brightness was obtained. 
[0155] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0156] Example 20 this example is R1 among the styryl compounds of a general 
formula (1). A non-permuted phenyl group and R2 It is the example which 
produced the organic electroluminescence devices of single hetero structure, 
using the compound of following structure-expression (20)-18 which had 
anthraquinone in 4-methoxypheny radical and X as an electronic transportability 
luminescent material. Layer structure and the forming-membranes method 
produced organic electroluminescence devices based on the example 2. 
[0157] 




[Formula 64] Structure expression (20) -18 : hjco 

[0158] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 20 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color is red and is 1800 cd/m2 at 8V. Brightness was obtained. 
[0159] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0160] Example 21 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (37)-1 as an electron hole transportability luminous layer 
among the above-mentioned amino styryl compounds of a general formula [I]. 



[Formula 65] Structure expression (37) -1 : 




[0161] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of lOOnm was formed on one front face into the 



vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and the above-mentioned 
structure-expression (37)-1 was formed as an electron hole transportation layer 
(********) in thickness of 50nm under the vacuum of 10 - 4 or less Pa with the 
vacuum deposition method. The vacuum evaporationo rate was made 
respectively in 0.1nm/second. 

[0162] Furthermore, the bathocuproine of the following structure expression was 
vapor-deposited in contact with the electron hole transportation layer as a hole 
blocking layer ingredient. The thickness of this hole blocking layer that consists 
of bathocuproine set to 15nm, and the vacuum evaporationo rate was carried out 
in 0.1nm/second. 

[0163] Furthermore, AlqS (tris (eight quinolinol) aluminum) of the 
above-mentioned structure expression was vapor-deposited in contact with the 
hole blocking layer as an electron transport layer ingredient. Thickness of this 
electron transport layer that consists of AlqS was also set to 50nm, and the 
vacuum evaporationo rate was carried out in 0.2nm/second. 

[Formula 66] Bathocuproine : ch3 




[0164] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was aiso formed in the thickness of 50nm (IVIg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 7 by 
the example 21. 

[0165] Thus, fonward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 21 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak near 710nm. The 
spectroscope which used the photodiode array by the Otsuka electronic 
company as the detector was used for spectrometry. IVIoreover, when the 
electrical-potential-difference-measurement of luminance was performed, the 
brightness of 800 cd/m2 was obtained by 8V. 

[0166] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 800 hours until brightness 
was halved. 



[0167] Example 22 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (37)-1 as an electronic transportability luminous layer 
among the compounds of a general formula [I]. 

[01 68] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed in thickness of SOnm under the vacuum of 10 - 
4 or less Pa with the vacuum deposition method. The vacuum evaporationo rate 
was carried out in O.lnm/second. 

[0169] Furthermore, the compound of above-mentioned structure-expression 
(37)-1 was vapor-deposited in contact with the electron hole transportation layer. 
This structure expression (37) Thickness of the electron transport layer (********) 
which consists of a compound of -1 was also set to SOnm, and the vacuum 
evaporationo rate was made respectively in 0.2nm/second. 
[0170] Furthermore, the bathocuproine of the above-mentioned structure 
expression was vapor-deposited in contact with the luminous layer as a hole 
blocking layer ingredient. The thickness of this hole blocking layer that consists 



of bathocuproine set to 15nm, and the vacuum evaporationo rate was carried out 
in 0.1nm/second. Furthermore, Alq3 of the above-mentioned structure 
expression was vapor-deposited in contact with the hole blocl<ing layer as an 
electron transport layer ingredient. Thickness of this electron transport layer that 
consists of Alq3 was also set to 30nm, and the vacuum evaporationo rate was 
carried out In 0.2nm/second. 

[0171] The cascade screen of IVIg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm 
(Mg) and 150nm (Ag film) as vacuum evaporationo rate Inm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 8 . 
[0172] Thus, fonward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 22 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak near 
710nm. IVIoreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 600 cd/m2 was obtained by 8V. 
[0173] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 



uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 700 hours until brightness 
was halved. 

[0174] Example 23 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (37)-2 as an electronic transportability luminous layer 
among the above-mentioned amino styryl compounds of a general formula [I]. 



[Formula 67] Structure expression (37) -2 : 




[0175] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0176] Thus, fonward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 23 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak near 
680nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 500 cd/m2 was obtained by 8V. 
[0177] After producing these organic electroluminescence devices, although it 



was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 400 hours until brightness 
was halved. 

[0178] Example 24 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (37)-3 as an electronic transportability luminous layer 
among the above-mentioned amino styryl compounds of a general formula [I]. 

[Formula 68] Structure expression (37) -3 : V_/ 

[0179] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0180] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 24 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 21, it obtained the spectrum which has a luminescence peak 
near 620nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 700 cd/m2 was obtained by 8V. 
[0181] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 400 hours until brightness 
was halved. 

[0182] Example 25 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (37)-4 as an electronic transportability luminous layer 
among the above-mentioned amino styryl compounds of a general formula [I]. 



[Formula 69] Structure expression (37) -4: 

[0183] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on tine example 22. 
[0184] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 25 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 




an example 21, it obtained the spectrum which has a luminescence peak near 
630nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 2000 cd/m2 was obtained by 8V. 
[0185] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2. It was 800 hours until brightness 
was halved. 

[0186] Example 26 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (37)-6 as an electronic transportability luminous layer 
among the above-mentioned amino styryl compounds of a general formula [I]. 



[Formula 70] Structure expression (37) -6 : O 

[0187] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0188] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 26 under 





CN 



nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
lil<e an example 21, it obtained the spectrum which has a luminescence peak 
near 610nm. Moreover, when the electricai-potential-difference-measurement of 
luminance was performed, the brightness of 2000 cd/m2 was obtained by 8V. 
[0189] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 550 hours until brightness 
was halved. 

[0190] Example 27 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (37)-7 as an electronic transportability luminous layer 
among the above-mentioned amino styryl compounds of a general formula [I]. 



[Formula 71] Structure expression (37) -7 : 

[0191] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 




[0192] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 27 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak near 
650nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 700 cd/m2 was obtained by 8V. 
[0193] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 1 00 cd/m2, it was 400 hours until brightness 
was halved. 

[0194] Example 28 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (37)-8 as an electronic transportability luminous layer 
among the above-mentioned amino styryl compounds of a general formula [I]. 



[Formula 72] Structure expression (37) -8 : 




NC 



CN 



[0195] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0196] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 28 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak near 
650nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 650 cd/m2 was obtained by 8V. 
[0197] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 800 hours until brightness 
was halved. 

[0198] Example 29 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (37)-11 as an electronic transportability luminous layer 
among the above-mentioned amino styryl compounds of a general formula [I]. 



[Formula 73] Structure expression (37) -1 1 : 



[0199] Layer structure and the forming-membranes metliod produced organic 
electroluminescence devices based on the example 22. 
[0200] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 29 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 21, it obtained the spectrum which has a luminescence peak 
near 590nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 730 cd/m2 was obtained by 8V. 
[0201] After producing these organic electroluminescence devices, although it 
was left for one month under nltrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by Initial brightness 100 cd/m2, it was 850 hours until brightness 
was halved. 
[0202] 

[Function and Effect of the Invention] Since at least one sort of a styryl 



compound expressed with said organic layer by said general formula (1) or [I] is 
contained in the organic electroluminescence devices by which the organic layer 
which has a luminescence field is prepared between an anode plate and 
cathode according to the organic electroluminescence devices of this invention, 
the organic electroluminescence devices which have stable red luminescence 
by high brightness can be offered. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the important section outline sectional view of an example of the 
organic electroluminescence devices based on this invention. 
[Drawing 2] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 3] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 4] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 5] It is the important section outline sectional view of other examples of 



**** organic electroluminescence devices. 

[Drawing 6] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 7] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 8] It is the important section outline sectional view of the example of 
further others of **** organic electroluminescence devices. 
[Drawing 9] It is the block diagram of the full color flat-surface display using **** 
organic electroluminescence devices. 

[Drawing 10] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the example 1 of this invention. 

[Drawing 11] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 1 . 

[Drawing 12] It is the emission spectrum Fig. of the organic electroluminescence 

devices by the **** example 2. 

[Drawing 13] It is the electrical-potential-difference-brightness property Fig. of 
the organic electroluminescence devices by the **** example 2. 
[Drawing 14] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the **** example 3. 

[Drawing 15] It is the electrical-potential-difference-brightness property Fig. of 



the organic electroluminescence devices by the **** example 3. 

[Drawing 16] It is the emission spectrum Fig. of the organic electroluminescence 

devices by the **** example 5. 

[Drawing 17] It is the electrical-potential-difference-brightness property Fig. of 
the organic electroluminescence devices by the **** example 5. 
[Drawing 18] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the **** example 6. 

[Drawing 19] It is the electrical-potential-difference-brightness property Fig. of 
the organic electroluminescence devices by the **** example 6. 
[Description of Notations] 

1 [ ~ An organic layer, 6 / ~ An electron hole transportation layer, 7 / ~ An 
electron transport layer, 8 / ~ A power source, 10 / ~ An electron hole 
transportation layer, 11 / ~ A luminous layer, 12 / ~ An electron transport layer, 
14 / ~ A luminance-signal circuit, 15 / ~ A control circuit, 20 / - Luminescence 
light, 21 / ~ A hole (electron hole) blocking layer, A, B, C, D / ~ Organic 
electroluminescence devices ] ~ A substrate, 2 ~ transparent electrode (anode 
plate), 3 ~ Cathode, 4 ~ A protective coat, 5, 5a, 5b 



exists in contact with the cathode side of the electronic transportability 
luminescence layer of a parenthesis and which were indicated to claim 17. 
[Claim 21] Organic electroluminescence devices in which said hole blocking 
layer exists in contact with the cathode side of the layer which said organic layer 
is having the organic laminated structure to which the laminating of a hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and consisted of styryl compounds of said organic layers in which 
said luminous layer is shown by said general formula [I] at least, and consisted 
of said styryl compounds and which were indicated to claim 17. 
[Claim 22] Organic electroluminescence devices characterized by a hole 
blocking layer existing in contact with the cathode side of the layer which 
consisted of styryl compounds in which at least one layer in said organic layer is 
shown by following structure-expression (15)-1-(15)-7 in the organic 
electroluminescence devices by which the organic layer which has a 
luminescence field is prepared between an anode plate and cathode, and 
consisted of said styryl compounds. 
[Formula 13] 




(15).2 
(15).3 




(15)-7 



[Claim 23] Organic electroluminescence devices to which said hole blocking 
layer exists in a cathode side in contact with the layer which said organic layer is 



having the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and 
consisted of styryl compounds of said organic layers In which an electron 
transport layer is shown by said structure-expression (15)-1-(15)-7 at least, and 
consisted of said styryl compounds and which were indicated to claim 22. 
[Claim 24] Organic electroluminescence devices to which said hole blocking 
layer exists in a cathode side in contact with the layer which said organic layer is 
having the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and 
consisted of styryl compounds of said organic layers in which a hole 
transportation layer is shown by said structure-expression (15)-1-(15)-7 at least, 
and consisted of said styryl compounds and which were indicated to claim 22. 
[Claim 25] Said organic layer is having the organic laminated structure to which 
the laminating of a hole transportation layer and the electron transport layer was 
carried out. It consists of styryl compounds in which said hole transportation 
layer is shown by said structure-expression (15)-1-(15)-7. And organic 
electroluminescence devices In which it consists of styryl compounds in which 
said electron transport layer is shown by said structure-expression (15)-1-(15)-7, 
and said hole blocking layer exists in contact with the cathode side of said 
electronic transportability luminous layer and which were indicated to claim 22. 



[Claim 26] Organic electroluminescence devices in which said hole blocking 
layer exists in contact with the cathode side of the layer which said organic layer 
is having the organic laminated structure to which the laminating of a hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and consisted of styryl compounds of said organic layers In which 
said luminous layer Is shown by said structure-expression (15)-1-(15)-7 at least, 
and consisted of said styryl compounds and which were indicated to claim 22. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic electroluminescence 
devices (organic EL device) by which the organic layer which has a 
luminescence field is prepared between an anode plate and cathode. 
[0002] 

[Description of the Prior Art] The lightweight and efficient flat-panel display is 
briskly studied and developed as an object for the screen display of a computer 
or television. 



[0003] first - although brightness of the Braun tube (CRT) is high, and It is used 
most mostly as a current display since color reproduction nature is good - ** -- It 
is high and power consumption also has heavily the problem of being high. 
[0004] Moreover, liquid crystal displays, such as an active-matrix drive, are 
commercialized as a lightweight and efficient flat-panel display. However, the 
angle of visibility of a liquid crystal display is narrow, and since it is not 
spontaneous light, it has the trouble of not having sufficient response engine 
performance to that the power consumption of a back light is large, and the 
high-speed video signal of a high definition with which utilization will be expected 
from now on under an environment dark In a perimeter. Technical problems, like 
especially the thing for which the display of big screen size is manufactured is 
difficult, and the cost is high also occur. 

[0005] Although there Is possibility of the display using the light emitting diode as 
an alternative over this, too, a manufacturing cost is high and the technical 
problem to utilization is large as a display candidate of a low price who there are 
problems, like it is difficult to form the matrix structure of a light emitting diode on 
the substrate whose number is one, and replaces the Braun tube. 
[0006] Organic electroluminescence devices (organic EL device) using an 
organic luminescent material as a flat-panel display which may solve many of 
these technical problems attract attention recently. That is, by using an organic 



compound as a luminescent material, a speed of response is high-speed with 
spontaneous light, and implementation of a flat-panel display without an 
angle-of-visibility dependency is expected. 

[0007] The configuration of organic electroluminescence devices forms the 
organic thin film containing the luminescent material which emits light by 
impregnation of a current between the positive electrode of translucency, and 
metal cathode. C. W.Tang, S.A.VanSlyke, etc. In the research report of the 
51st-volume No. 12 Applied Physics Letters 913-915-page (1987) printing The 
component structure which emits light when the hole and electron which were 
poured in into the organic film from each electrode recombine an organic thin 
film as two-layer structure of the thin film which consists of an electron hole 
transportability ingredient, and the thin film which consists of an electronic 
transportability ingredient was developed (organic EL device of single hetero 
structure). 

[0008] With this component structure, either the electron hole transportation 
ingredient or the electronic transportation ingredient serves as luminescent 
material, and luminescence occurs by the wavelength range corresponding to 
the energy gap of the ground state and excitation state of luminescent material. 
By considering as such two-layer structure, reduction of large driver voltage and 
an improvement of luminous efficiency were made. 



[0009] Then, C.Adachi, S.Tokita, T.Tsutsui, S.Saito etc. As indicated by tlie 
researcli report of Japanese Journal of Applied Physics volume [ 27th ] No. 2 
L269-L 271 -page (1988) printing The three-tiered structure (organic EL device of 
double hetero structure) of an electron hole transportation ingredient, 
luminescent material, and an electronic transportation ingredient is developed. 
Furthermore, C.W.Tang, S.A.VanSlyke, C.H.Chen, etc. Journal of Applied 
Physics As indicated by the research report of the 65th-volume No. 9 
3610-3616-page (1989) printing The component structure where luminescent 
material was included in the electronic transportation ingredient etc. was 
developed. By these researches, by the low battery, the possibility of 
luminescence of high brightness is verified and researches and developments 
are done very actively in recent years. 

[0010] It can be said that there is an organic compound used for luminescent 
material about the advantage that the luminescent color is theoretically 
changeable into arbitration by changing the molecular structure from the 
versatility. Therefore, it can be said to be easy by performing a molecular design 
compared with the thin film EL element which used the inorganic substance to 
arrange three good colors of R (red), G (green), and B (blue) of color purity 
required for a full color display. 
[0011] 



[Problem(s) to be Solved by the Invention] However, also in organic 
electroluminescence devices, there Is a problem which must be solved in fact. 
As an electronic transportation ingredient by which is difficult for development of 
the stable red light emitting device of high brightness, and the current report is 
carried out trls (eight quinolinol) aluminum (the following, Alq3, and an 
abbreviated name -) Also in the example (Chem.Funct.Dyes, Proc.lnt.Symp., 
2nd P.536 (1993)) of red luminescence which doped DCM [a 
4-dicyanomethylene-6-(p-dimethylaminostyryl)-2-methyl-4H-pyran] etc. The 
highest brightness. The satisfaction as a display ingredient of dependability does 
not go. 

[0012] Moreover, T.Tsutsui and D.U.Kim Inorganic and Organic 
electroluminescence BSB-BCN reported at the meeting (1996 Berlin) is 1000 
cd/m2. Although the above high brightness is realized, it cannot be said to be 
what has a perfect chromaticity as red which corresponds in full color. 
[0013] The present condition is that implementation of stability and the high red 
light emitting device of color purity is furthermore desired by high brightness. 
[0014] Moreover, in JP,7-188649,A (Japanese Patent Application No. No. 
148798 [ six to ]), although it has proposed using a specific JISUCHIRIRU 
compound as an organic electroluminescence ingredient, the target luminescent 
color is blue and it is not an object for red. on the other hand, a hole and an 



electron join together efficiently in a luminous layer by [ of a hole and an electron 
/ energy ] shutting up and making structure in the laminated structure of organic 
electroluminescence devices, and it is reported that pure luminescence original 
with high brightness and luminescent material can be obtained - **** 
(JP,10-79297,A, JP,11-204258,A, J P,1 1-204264, A, JP,11-204259,A, etc.) - the 
target luminescent color is blue too and is not an object for red. 
[0015] The purpose of this invention is to offer the organic electroluminescence 
devices which have high brightness and stable red luminescence. The second 
purpose of this invention promotes the hole in a luminous layer, and electronic 
recombination in the organic electroluminescence devices containing the 
compound which has a quantum yield high originally, and is to offer the organic 
electroluminescence devices which present further high brightness and efficient 
luminescence. 
[0016] 

[Means for Solving the Problem] In order that this invention may solve the 
above-mentioned technical problem, as a result of inquiring wholeheartedly, a 
header and this invention are reached [ that the stable full color display 
implementation of high brightness can be provided with a red light emitting 
device with very useful high dependability, and ] by using a specific 
JISUCHIRIRU compound as a luminescent material. 



[0017] That is, the organic layer which has a luminescence field is prepared 
between an anode plate and cathode, and this invention requires it for the 
organic electroluminescence devices characterized by the thing of the 
JISUCHIRIRU compound expressed with said organic layer by the following 
general formula (1) included for a kind as an organic luminescent material at 
least in the organic electroluminescence devices which contain as a component 
the organic substance which emits light by impregnation of a current. 
[0018] 

[Formula 14] General formula (1) 




[ - however, said general formula (1) - setting -- R1, R2, R3, and R4 - mutual - 
identitas - or the aryl group as which it is a different radical, and is the aryl group 
as which at least one of them is expressed in the following general formula (2), 
and at least one of them is expressed in the following general formula (3) or (4) - 

it is - [Formula 15] 

-m^i2) : 




said general formula (2), (3), and (4) -- setting -- R5 and R6 - [ however, ] R7, 
R8, R9, and R10, R11, R12, R13, R14, R15, R16, R17, R18, R19, R20, R21, 
R22 and R23 are radicals which are identitas mutually or are different. Hydrogen 
atoms or those at least one Saturation or a partial saturation alkoxyl group (a 
carbon number preferably 1-24, further thing of 1-10), they are the aryl group 
which is not permuted [ permutations, such as an amino group, an alkylamino 
radical (a carbon number preferably 1-24, further thing of 1-10), or a phenyl 
group, or ], or a hydroxyl group. 

X is an aryl group which is not permuted [ the permutation expressed with the 
following general formula (5) or (6), or ]. 
[Formula 16] 




^30 j|28 ^28 



-m^ (6) 




(However, in said general formula (5) and (6), R24, R25, R26, R27, R28, R29, 
R30, R31, R32, R33, R34, R35, R36, R37, R38, and R39 are identitas or a 
different radical mutually, and are halogen (following, the same) atoms, such as 
a hydrogen atom, a cyano group, a nitro group, or F, CI.) ] 
[0019] Moreover, this invention also offers the organic electroluminescence 
devices characterized by the thing of the JISUCHIRIRU compound expressed 
with said organic layer by the following general formula (1) included for a kind as 
an organic luminescent material at least in the organic electroluminescence 
devices by which the organic layer which has a luminescence field is prepared 
between an anode plate and cathode. 



[0020] 



[Formula 17] General formula (1) : r"* 




[ - however, said general formula (1) - setting - R1, R2, R3, and R4 - mutual - 
identitas - or the aryl group which is a different radical and is expressed with the 
following general formula (3) or (4) - it is - [Formula 18] 



(However, in said general formula (3) and (4), R10, R11, R12, R13, R14, R15, 
R16, R17, R18, R19, R20, R21, R22, and R23 are radicals which are identitas 
mutually or are different.) they are the aryl group which is not permuted 
[ permutations, such as a hydrogen atom, saturation or a partial saturation 
alkoxyl group, an amino group, an alkylamino radical, and a phenyl group, or ] or 
a hydroxyl group the same with having described above. 
X is an aryl group which is not permuted [ the permutation expressed with the 
following general formula (5) or (6), or ]. 
[Formula 19] 





Hl^(5) : 

r24 e25 jiS 

S l8o la* l28 

(However, in said general formula (5) and (6), R24, R25, R26, R27, R28, R29, 
R30, R31 , R32, R33, R34, R35, R36, R37, R38, and R39 are radicals which are 
identitas mutually or are different, and are a hydrogen atom, a cyano group, a 
nitro group, or a halogen atom.) ] 

[0021] While stable red luminescence is obtained by high brightness by using 
the JISUCHIRIRU compound of the above-mentioned general formula (1) for 

luminescent material, the component which was chemically [ electrically, 
thermally, or ] excellent In stability can be offered. Although the JISUCHIRIRU 
compound expressed with the above-mentioned general formula (1) can be 
used independently, respectively, you may use together. 
[0022] The JISUCHIRIRU compound used for the organic electroluminescence 
devices of this invention is explained. 

[0023] In the organic electroluminescence devices of this invention, the 



JISUCHIRIRU compound shown by the general formula (1) which is luminescent 
material has at least one usable sort of the molecular structure like following 
structure-expression (7)-1, (7)-2, (7)-3, (7)-4, (7)-5, (7)-6. (7)-7, (7)-8, or (7)-9. 
Each of these is bis(amino styryl) anthracene compounds which have an alkoxy 
(or alkyi) aryl group or a non-permuted aryl group. 
[0024] 

[Formula 20] Structure expression (7) -1 




Structure expression (7) -2 




structure expression (7) -f 





Structure expression (7) -6 : 



Structure expression (7) -7 




Structure expression (7) -8 : 




Structure expression (7) -9 : 



[0025] In order to solve the above-mentioned technical problem, as a result of 
inquiring wholeheartedly again, this invention person used to produce the 
organic electroluminescence devices which constituted the luminous layer from 
a specific styryl compound and an ingredient which can transmit energy to it 
efficiently, and used to reach this invention which offers the red light emitting 
device of high brightness and high-reliability further. 

[0026] That is, the organic layer which has a luminescence field is prepared 
between an anode plate and cathode, and this invention requires at least one 
layer in said organic layer for the organic electroluminescence devices 
characterized by being the layer which consists of a styryl compound shown by 
the following general formula [I] in the organic electroluminescence devices 
which contain as a component the organic substance which emits light by 
impregnation of a current. 

[Formula 21] General formula [I] : yi-ch=ch-x'-ch=ch -y' 

It is the radical as which X1 is expressed in following general formula (8) - (1 1) in 
[, however said general formula [I], and is [Formula 22]. 



R« R« r4, r60 r49 rSS r58 r57 



(8) (9) (10) 



(11) 



(However, in each of R41-R48 in said general formula (8) - (11), R49-R56, 
R57-R64, and R65-R72, at least one is tlie radical chosen from the halogen 
atom, the nitro group, the cyano group, and the trifluoromethyl radical, and 
others are the radicals chosen from a hydrogen atom, an alkyi group, an aryl 
group, an alkoxy group, the halogen atom, the nitro group, the cyano group, and 
the trifluoromethyl radical.) Moreover, they may be the same or may differ. 
IVIoreover, Y1 and Y2 are the radicals chosen from the following general formula 
(12), (13), and (14). 
[Formula 23] 




(However, R73 and R74 in said general formula (12) - (14) are the radical 
chosen from the hydrogen atom, the alkyi group which may have a substituent, 



and the aryl group which may have a substituent, and its they may be the same 
or they may differ.) Moreover, R75-R97 are the radicals chosen from a hydrogen 
atom, the all<yl group which may have a substituent, the aryl group which may 
have a substituent, the alkoxy group which may have a substituent, the halogen 
atom, the nitro group, the cyano group, and the trifluoromethyl radical, and its 
they may be the same or they may differ.] 

[0027] Moreover, in the organic electroluminescence devices containing the 
compound of above-mentioned this invention which has a quantum yield high 
originally, by putting a hole (electron hole) blocking layer on the cathode side of 
a luminous layer, recombination of a hole and an electron Is efficiently performed 
in a luminous layer, and this invention comes to offer the organic 
electroluminescence devices from which pure luminescence original with 
luminescent material is obtained high brightness and efficient. 
[0028] That is, this invention relates to the organic electroluminescence devices 
to which a hole (electron hole) blocking layer exists in the cathode side of the 
organic layer which consists of a styryl compound in which at least one layer of 
said organic layer is shown by said general formula [I], and contains said styryl 
compound in the organic electroluminescence devices by which the organic 
layer which has a luminescence field is prepared between an anode plate and 
cathode again. 



[0029] For example, in contact with the cathode side of the layer which said 
organic layer is having the organic laminated structure to which the laminating of 
a hole transportation layer and the electron transport layer was carried out, and 
consisted of styryl compounds of said organic layers in which an electron 
transport layer is shown by said general formula [I] at least, and consisted of said 
styryl compounds, said hole (electron hole) blocking layer may exist. 
[0030] Moreover, said hole blocking layer may exist in contact with the cathode 
side of the layer which said organic layer is having the organic laminated 
structure to which the laminating of a hole transportation layer and the electron 
transport layer was carried out, and consisted of styryl compounds of said 
organic layers in which a hole transportation layer is shown by said general 
formula [I] at least, and consisted of said styryl compounds. 
[0031] Moreover, it consists of styryl compounds in which said organic layer is 
having the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and it 
consists of styryl compounds in which said hole transportation layer is shown by 
said general formula [I], and said electron transport layer is shown by said 
general formula [I], and said hole blocking layer may exist in contact with the 
cathode side of the electronic transportability luminescence layer of a 
parenthesis. 



[0032] Moreover, said hole blocking layer may exist in contact with the cathode 
side of the layer which said organic layer is having the organic laminated 
structure to which the laminating of a hole transportation layer, a luminous layer, 
and the electron transport layer was carried out, and consisted of styryl 
compounds of said organic layers in which a luminous layer is shown by said 
general formula [I] at least, and consisted of said styryl compounds. 
[0033] In the organic electroluminescence devices of this invention, even if there 
is little molecular structure like following structure-expression (15)-1-(15)-7 as a 
styryl compound shown by the general formula [I], a kind is usable. 
[0034] 

[Formula 24] 





(lS)-3 




(15>7 



[0035] Moreover, it is desirable for tlie ingredient suitable for a hole blocking 
layer to be what has the following energy states. Nannely, the thing in energy 
level with the highest occupancy molecular-orbital level of the ingredient which 
forms a hole blocking layer lower than the highest occupancy molecular-orbital 
level of the ingredient which forms the layer which touches the anode plate side 
of a hole blocking layer, And the minimum non-occupying molecular-orbital level 
of the ingredient which forms a hole blocking layer It is being in energy level 
lower than the minimum non-occupying molecular-orbital level of the ingredient 



which forms the layer which is in energy level higher than the nninimum 
non-occupying molecular-orbital level of the ingredient which forms the layer 
which touches the anode plate side of a hole blocking layer, and touches the 
cathode side of a hole blocking layer. 

[0036] Although the phenanthroline derivative shown in JP,10-79297,A, 
JP,11-204258,A, JP,11-204264,A, JP,11-204259,A, etc. is mentioned as such 
an ingredient, if the conditions of the above-mentioned energy level are fulfilled. 
It will not be limited to a phenanthroline derivative. 

[0037] The example of organic electroluminescence devices based on this 
invention is shown in drawing 1 - drawing 4 and drawing 5 - drawing 8 , 
respectively. 

[0038] Drawing 1 is the transparency mold organic electroluminescence devices 
A to which the luminescence light 20 penetrates cathode 3, and luminescence 
20 can be observed also from a protective layer 4 side. Drawing 2 shows the 
reflective mold organic electroluminescence devices B which also obtain the 
reflected light in cathode 3 as a luminescence light 20. 

[0039] Among drawing, one is a substrate for forming organic 
electroluminescence devices, and can use glass, plastics, and other proper 
ingredients. Moreover, a substrate can also be shared when using organic 
electroluminescence devices combining other display devices. 2 ~ a transparent 



electrode (anode plate) - it is - ITO (Indium tin oxide) and Sn02 etc. - it can be 
used. 

[0040] Moreover, 5 is an organic luminous layer and contains the 
above-mentioned styryl compound as a luminescent material. About this 
luminous layer, well-known various configurations can be conventionally used as 
lamination which obtains organic electroluminescence 20. When the ingredient 
which constitutes an electron hole transportation layer or an electron transport 
layer has a luminescence so that it may mention later for example, the structure 
which carried out the laminating of these thin films can be used. Furthermore, in 
order to raise charge transportability ability in the range which fills the purpose of 
this invention, both an electron hole transportation layer, and both [ either or ] bar 
using the structure which carried out the laminating of the thin film of two or more 
sorts of ingredients, or the thin film which consists of a presentation which mixed 
two or more sorts of ingredients. Moreover, in order to improve the luminescence 
engine performance, the ingredient of at least one or more sorts of fluorescence 
may be used, and the structure which pinched this thin film between the electron 
hole transportation layer and the electron transport layer, and the structure 
where the ingredient of at least one or more sorts of fluorescence was further 
included in an electron hole transportation layer, electron transport layers, or 
these both may be used. In order to improve luminous efficiency in these cases. 



it is also possible to include the thin film for controlling transportation of an 
electron hole or an electron in the lamination. 

[0041] Since the JISUCHIRIRU compound illustrated with the above-mentioned 
structure expression (7) has both electronic transportability ability and electron 
hole transportability ability, it can be used during a component configuration also 
as a luminous layer which served as the electron hole transportation layer also 
as a luminous layer which served both as the electron transport layer. Moreover, 
it is also possible to consider as the configuration put in the electron transport 
layer and the electron hole transportation layer by making this JISUCHIRIRU 
compound into a luminous layer. In addition to the above-mentioned 
configuration, drawing 5 and drawing 6 form the hole blocking layer 21 which 
consists of a phenanthroline derivative In contact with the cathode side of a 
luminous layer 5. 

[0042] In addition, among drawing 1 and drawing 2 , drawing 5 , and drawing 6 , 
three are cathode and can use the alloy of a metal [ activity / calcium / Li, Mg, ] 
and metals, such as Ag, aluminum, and In, or the structure which carried out the 
laminating of these as an electrode material. In the organic electroluminescence 
devices of a transparency mold, the light transmittance suitable for an 
application can be obtained by adjusting the thickness of cathode. Moreover, 
four in drawing is the closure and a protective layer, and the effectiveness goes 



up it by making the organic whole electroluminescence devices into wrap 
structure. A proper ingredient can be used if airtightness is maintained. 
Moreover, 8 is a drive power source for current impregnation. 
[0043] In the organic electroluminescence devices based on this Invention, the 
organic layer has the organic laminated structure (single hetero structure) to 
which the laminating of an electron hole transportation layer and the electron 
transport layer was carried out, and said styryl compound may be used as a 
formation Ingredient of an electron hole transportation layer or an electron 
transport layer. Or the organic layer has the organic laminated structure (double 
hetero structure) to which the laminating of an electron hole transportation layer, 
a luminous layer, and the electron transport layer was carried out one by one, 
and said styryl compound may be used as a formation Ingredient of a luminous 
layer. 

[0044] When the example of the organic electroluminescence devices which 
have such an organic laminated structure is shown, drawing 3 has the laminated 
structure to which the laminating of organic layer 5a which consists of an anode 
plate 2, and the electron hole transportation layer 6 and electron transport layer 
7 of translucency on the substrate 1 of translucency, and the cathode 3 was 
carried out one by one, and is the organic electroluminescence devices C of the 
single hetero structure where a protective coat 4 comes to carry out the closure 



of this laminated structure. In drawing 7 , the hole bloci<ing layer 21 is formed in 
contact with the cathode side of an electron transport layer 7 and/or the electron 
hole transportation layer 6. 

[0045] In the case of the lamination which omitted the luminous layer as shown 
in drawing 3 and drawing 7 , the luminescence 20 of predetermined wavelength 
is generated from the interface of the electron hole transportation layer 6 and an 
electron transport layer 7. These luminescence is observed from a substrate 1 
side. 

[0046] Moreover, drawing 4 has the laminated structure to which the laminating 
of organic layer 5b which consists of an anode plate 2, and the electron hole 
transportation layer 10, the luminous layer 11 and electron transport layer 12 of 
translucency on the substrate 1 of translucency, and the cathode 3 was carried 
out one by one, and is the organic electroluminescence devices D of the double 
hetero structure where a protective coat 4 comes to carry out the closure of this 
laminated structure. In drawing 8 , the hole blocking layer 21 is formed In contact 
with the cathode side of a luminous layer 11. 

[0047] In the organic electroluminescence devices shown In drawing 4 and 
drawing 8 , the electron with which the electron hole poured in from the anode 
plate 2 was poured in from cathode 3 through the electron hole transportation 
layer 10 reaches a luminous layer 11 through an electron transport layer 12, 



respectively by impressing direct current voltage between an anode plate 2 and 
cathode 3. Consequently, the recombination of an electron/electron hole arises 
in a luminous layer 11, a singlet exciton generates, and luminescence of 
predetermined wavelength is generated from this singlet exciton. 
[0048] In each organic electroluminescence devices C and D mentioned above, 
the ingredient of light transmission nature, such as glass and plastics, can be 
suitably used for a substrate 1 . Moreover, when using combining other display 
devices, or when arranging the laminated structure shown in drawing 3 and 
drawing 4 , drawing 7 , and drawing 8 in the shape of a matrix, it is good 
considering this substrate as common use. Moreover, Components C and D can 
all take any structure of a transparency mold and a reflective mold. 
[0049] moreover, the anode plate 2 - a transparent electrode - it is -- ITO 
(indium tin oxide) and Sn02 etc. - it can be used. Between this anode plate 2 
and the electron hole transportation layer 6 (or electron hole transportation layer 
10), the thin film which consists of the organic substance or an organometallic 
compound may be prepared in order to improve the injection efficiency of a 
charge. In addition, when the protective coat 4 is formed with conductive 
ingredients, such as a metal, the insulator layer may be prepared in the side face 
of an anode plate 2. 

[0050] Moreover, the electron hole transportation layer 6 and an electron 



transport layer 7 are organic layers by which the laminating was carried out, the 
styryl compound described above to these either or both sides contains organic 
layer 5a in the organic electroluminescence devices C, and it is good as the 
luminescent electron hole transportation layer 6 or a luminescent electron 
transport layer 7. Organic layer 5b in the organic electroluminescence devices D 
can take various laminated structures, although the electron hole transportation 
layer 10, the luminous layer 1 1 containing the above-mentioned styryl compound, 
and an electron transport layer 12 are organic layers by which the laminating 
was carried out. For example, both the electron hole transportation layer, and 
both [ either or ] may have a luminescence. 

[0051] Moreover, although it is desirable that it is the layer which the electron 
hole transportation layer 6 or an electron transport layer 7, and a luminous layer 
1 1 turn into from the styryl compound of this invention especially, these layers 
may be formed only with said styryl compound, or you may form by said styryl 
compound, other electron holes, or vapor codeposition with electronic 
transportation ingredients (for example, aromatic amine and pyrazolines etc.). 
Furthermore, in an electron hole transportation layer, in order to raise electron 
hole transportability ability, the electron hole transportation layer which carried 
out the laminating of two or more sorts of electron hole transportation ingredients 
may be formed. 



[0052] Moreover, in the organic electroluminescence devices C, although a 
luminous layer may be the electronic transportability luminous layer 7, 
depending on the electrical potential difference impressed from a power source 
8, light may be emitted by the electron hole transportation layer 6 or its interface. 
Similarly, In the organic electroluminescence devices D, a luminous layer may 
be an electron transport layer 12 in addition to layer 1 1 , and may be the electron 
hole transportation layer 10. In order to raise the luminescence engine 
performance, it is good that it is the structure where the luminous layer 1 1 which 
used at least one sort of fluorescence ingredients was made to pinch between 
an electron hole transportation layer and an electron transport layer. Or the 
structure where an electron hole transportation layer, an electron transport layer, 
or both [ these ] layers were made to contain this fluorescence ingredient may be 
constituted. In such a case, in order to improve luminous efficiency, it is also 
possible to include the thin films (a hole blocking layer, exciton generation layer, 
etc.) for controlling transportation of an electron hole or an electron in the 
lamination. 

[0053] Moreover, you may be the structure in which could use the alloy of a 
metal [ activity / calcium / Li, Mg, ] and metals, such as Ag, aluminum, and In, as 
an ingredient used for cathode 3, and these metal layers carried out the 
laminating. In addition, the organic electroluminescence devices corresponding 



to an application are producible by choosing the thickness and the quality of the 
material of cathode suitably. 

[0054] Moreover, a protective coat 4 acts as closure film, is making the organic 
whole electroluminescence devices into wrap structure, and can improve charge 
injection efficiency and luminous efficiency. In addition, if the airtightness is 
maintained, a single metal or alloys, such as aluminum, gold, and chromium, etc. 
can choose the ingredient suitably. 

[0055] Although the current impressed to each above-mentioned organic 
electroluminescence devices is usually a direct current, pulse current and an 
alternating current may be used. If a current value and an 
electrical-potential-difference value are within the limits which does not carry out 
component destruction, there will be especially no limit, but when the power 
consumption and the life of organic electroluminescence devices are taken Into 
consideration. It is desirable to make light emit efficiently with as small electrical 
energy as possible. 

[0056] Next, drawing 9 is the example of a configuration of the flat-surface 
display which used the organic electroluminescence devices of this invention. In 
the full color display, like illustration, red (R) and the green organic layer 5 (5a, 
5b) which can emit light In the three primary colors of (G) and blue (B) are 
allotted between cathode 3 and an anode plate 2. It can prepare in the shape of 



[ which crosses mutually ] a stripe, It Is chosen by the lumlnance-slgnal circuit 14 
and the control circuit 15 with a bullt-ln shift register, and a signal level Is 
impressed to each, and cathode 3 and an anode plate 2 are constituted so that 
the organic layer of the location (pixel) where the cathode 3 and the anode plate 

2 which were chosen by this cross may emit light. 

[0057] That Is, It Is a 8x3RGB simple matrix, and drawing 9 arranges the layered 
product 5 which consists of one side between cathode 3 and an anode plate 2, 
even If there are few electron hole transportation layers, and luminous layers 
and electron transport layers either (refer to drawing 3 and drawing 7 or drawing 
4 , and drawing 8 ). Both cathode and an anode plate are made to Intersect 
perpendicularly In the shape of a matrix mutually. Impress a signal level serially 
by the control circuits 15 and 14 with a built-in shift register, and they are 
constituted so that light may be emitted in the decussation location, while 
carrying out patterning to the shape of a stripe. Of course, the EL element of this 
configuration can be used also as picture reproducer as a display of an 
alphabetic character, a notation, etc. Moreover, the stripe-like pattern of cathode 

3 and an anode plate 2 is arranged for every color of red (R), green (G), and blue 
(B), and it becomes possible to constitute multicolor or all full color solid-state 
mold flat-panel displays. 

[0058] 



[Example] Hereafter, although this invention is concretely explained about an 

example, this invention is not limited to the following examples. 

[0059] Example 1 this example is R1 among the above-mentioned 

JISUCHIRIRU compounds of a general formula (1), R2, and R3 and R4. It is the 

example which produced the organic electroluminescence devices of single 

hetero structure, using the compound (2, the 6-screw (styryl dinaphthylamino) -9, 

10-dicyano anthracene) of following structure-expression (7)-6 which had 9 and 

10-dicyano anthracene radical for the non-permuted naphthyl group in X as an 

electron hole transportability luminescent material. 

[Formula 25] Structure expression (7) -6 



[0060] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 1 0Onm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and the compound of above-mentioned 
structure-expression (7)-6 was formed as an electron hole transportation layer 




(********) in thickness of 50nm under the vacuum of 1 0 - 4 or less Pa with the 
vacuum deposition method. The vacuum evaporationo rate was carried out in 
0.1nm/second. 

[0061] Furthermore, Alq3 (tris (eight quinolinol) aluminum) of the following 
structure expression was vapor-deposited in contact with the electron hole 
transportation layer as an electronic transportation ingredient. Alq3 from - 
thickness of this becoming electron transport layer was also set to 50nm, and 
the vacuum evaporationo rate was carried out in 0.2nm/second. 



[Formula 26] 




[0062] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 3 by 
the example 1 . 

[0063] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 1 under 



nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, as 
shown in drawing 10 , it obtained the spectrum which has a luminescence peak 
in 705nm. The spectroscope which used the photodiode array by the Otsuka 
electronic company as the detector was used for spectrometry. Moreover, when 
the electrical-potential-difference-measurement of luminance is performed, as it 
is shown in drawing 1 1 , they are 150 cd/m2 at 8.5V. Brightness was obtained. 
[0064] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 100 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 100 hours until 
brightness was halved. 

[0065] Example 2 this example is R1 among the above-mentioned 
JISUCHIRIRU compounds of a general formula (1), R2, and R3 and R4. It is the 
example which produced the organic electroluminescence devices of single 
hetero structure, using the compound of above-mentioned structure-expression 
(7)-6 which had 9 and 10-dicyano anthracene radical for the non-permuted 
naphthyl group in X as an electronic transportability luminescent material. 
[0066] First, the 30mmx30mm glass substrate with which the anode plate which 



consists of ITO with a thickness of 100nm was formed on one front face Into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD (alpha-naphthylphenyl 
diamine) of the following structure expression was formed as an electron hole 
transportation layer in thickness of 50nm under the vacuum of 10 - 4 or less Pa 
with vacuum evaporation technique. The vacuum evaporationo rate was carried 
out In 0.1nm/second. 



[0067] Furthermore, the compound of above-mentioned structure-expression 
(7)-6 was vapor-deposited in contact with the electron hole transportation layer 
as an electronic transportation ingredient. The above-mentioned structure 



of a compound of -6 was also set to 50nm, and the vacuum evaporationo rate 
was carried out in 0.2nm/second. 

[0068] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 




expression (7) Thickness of the electron transport layer (' 



') which consists 



produced the **** organic electroluminescence devices shown in drawing 3 by 
the example 2. 

[0069] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 2 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , as shown in drawing 12 , it obtained the spectrum which has a 
luminescence peak in 705nm. Moreover, when the 
electrical-potential-difference-measurement of luminance is performed, as it is 
shown in drawing 13 , they are 170 cd/m2 at 8.5V. Brightness was obtained. 
[0070] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 100 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 110 hours until 
brightness was halved. 

[0071] Example 3 this example is R1 among the above-mentioned 
JISUCHIRIRU compounds of a general formula (1), R2, and R3 and R4. It is the 
example which produced the organic electroluminescence devices of double 
hetero layer structure, using the compound of above-mentioned 



structure-expression (7)-6 which had 9 and 10-dicyano anthracene radical for 
the non-permuted naphthyl group in X as a luminescent material. 
[0072] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed as an electron hole transportation layer in 
thickness of 30nm under the vacuum of 10 - 4 or less Pa with the vacuum 
deposition method. The vacuum evaporationo rate was carried out in 
0.2nm/second. 

[0073] Furthermore, the compound of above-mentioned structure-expression 
(7)-6 was vapor-deposited in contact with the electron hole transportation layer 
as a luminescent material. The above-mentioned structure expression (7) 
Thickness of the luminous layer which consists of a compound of -6 was also set 
to 30nm, and the vacuum evaporationo rate was carried out in 0.2nm/second. 
[0074] Furthermore, it is AlqS of the above-mentioned structure expression as an 
electronic transportation ingredient. It vapor-deposited in contact with the 
luminous layer. Alq3 Thickness was set to 30nm and the vacuum evaporationo 
rate was carried out in 0.2nm/second. 



[0075] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 4 by 
the example 3. 

[0076] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 3 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, as 
shown in drawing 14 , it obtained the spectrum which has a luminescence peak 
in 705nm. When the electrical-potential-difference-measurement of luminance is 
performed, as it is shown in drawing 1 5 , they are 250 cd/m2 at 8.5V. Brightness 
was obtained. 

[0077] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 100 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 200 hours until 
brightness was halved. 

[0078] Changed to alpha-NPD as an example 4 electron-hole transportability 



ingredient, and TPD (triplienyl diamine derivative) of the following structure 
expression was used, and also lamination and the forming-membranes method 
produced organic electroluminescence devices based on the example 2. 
[Formula 28] 

TPD : 



[0079] The organic electroluminescence devices of this example also presented 
luminescence of the same red as an example 2. The spectrum was in 
agreement with the spectrum of the organic electroluminescence devices of an 
example 2 as a result of spectrometry. 

[0080] Example 5 this example is R1 among the above-mentioned 
JISUCHIRIRU compounds of a general formula (1). And R4 It is a non-permuted 
naphthyl group R2 And R3 It is the example which produced the organic 
electroluminescence devices of single hetero structure, using the compound of 
following structure-expression (7)-7 which had 9 and 10-dicyano anthracene 
radical for 4-methoxy naphthyl group in X as an electron hole transportability 
luminescent material. 

[Formula 29] Structure expression (7) -7 





[0081] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 1 0Onm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and the compound of above-mentioned 
structure-expression (7)-7 was formed as an electron hole transportation layer 
(********) in thickness of 50nm under the vacuum of 10 - 4 or less Pa with the 
vacuum deposition method. The vacuum evaporationo rate was carried out in 
0.1nm/second. 

[0082] Furthermore, Alq3 (tris (eight quinollnol) aluminum) of the 
above-mentioned structure expression was vapor-deposited In contact with the 
electron hole transportation layer as an electronic transportation ingredient. AlqS 
from ~ thickness of this becoming electron transport layer was also set to 50nm, 
and the vacuum evaporationo rate was carried out In 0.2nm/second. 
[0083] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 



film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 3 by 
the example 5. 

[0084] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 5 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, as 
shown in drawing 16 , it obtained the spectrum which has a luminescence peak 
in 720nm. The spectroscope which used the photodiode array by the Otsuka 
electronic company as the detector was used for spectrometry. IVIoreover, when 
the electrical-potential-difference-measurement of luminance is performed, as it 
is shown in drawing 17 , they are 200 cd/m2 at 8.5V. Brightness was obtained. 
[0085] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 100 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 150 hours until 
brightness was halved. 

[0086] Example 6 this example is R1 among the above-mentioned 
JISUCHIRIRU compounds of a general formula (1). And R4 It is a non-permuted 



phenyl group R2 And R3 It is the example which produced the organic 
electroluminescence devices of single hetero structure, using the compound of 
following structure-expression (7)-1 which had 9 and 10-dicyano anthracene 
radical for the non-permuted naphthyl group in X as an electronic transportability 
luminescent material. Layer structure and the forming-membranes method 
produced organic electroluminescence devices based on the example 2. 
[Formula 30] Structure expression (7) -1 



[0087] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 6 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1, it obtained the spectrum which has a luminescence peak in 
705nm. Moreover, when the electrical-potentiai-difference-measurement of 
luminance was performed, they are 200 cd/m2 at 8V. Brightness was obtained. 
[0088] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 




[0089] Example 7 this example is R1 among the above-mentioned 
JISUCHIRIRU compounds of a general formula (1). And R4 It is a non-permuted 
phenyl group R2 And R3 It is the example which produced the organic 
electroluminescence devices of single hetero layer structure, using the 
compound of following structure-expression (7)-2 which had 9 and 10-dicyano 
anthracene radical for 4-methoxy naphthyl group in X as an electronic 
transportability ingredient. Layer structure and the forming-membranes method 
produced organic electroluminescence devices based on the example 2. 
[Formula 31] Structure expression (7) -2 




[0090] Thus, foHA/ard bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 7 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak in 705nm. When the 
electrical-potential-difference-measurement of luminance was performed, they 
are 160 cd/m2 at 8V. Brightness was obtained. 

[0091] After producing these organic electroluminescence devices, although it 



was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0092] Example 8 this example is R1 among the above-mentioned 
JISUCHIRIRU compounds of a general formula (1). And R4 It is a non-permuted 
phenyl group R2 And R3 It is the example which produced the organic 
electroluminescence devices of single hetero layer structure, using the 
compound of following structure-expression (7)-3 which had 9 and 10-dicyano 
anthracene radical for the non-permuted naphthyl group in X as an electronic 
transportability ingredient. Layer structure and the forming-membranes method 
produced organic electroluminescence devices based on the example 2. 
[Formula 32] Structure expression (7) -3 




[0093] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 8 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak in 705nm. When the 
electrical-potential-difference-measurement of luminance was performed, they 



are 90 cd/m2 at 8V. Brightness was obtained. 

[0094] After producing tfiese organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0095] Example 9 this example is R1 among the above-mentioned 
JISUCHIRIRU compounds of a general formula (1), R2, and R3 and R4. It is the 
example which produced the organic electroluminescence devices of single 
hetero layer structure, using the compound of following structure-expression 
(7)-8 which had 9 and 10-difloro anthracene radical for the non-permuted 
naphthyl group in X as an electronic transportability ingredient. Layer structure 
and the forming-membranes method produced organic electroluminescence 
devices based on the example 2. 

[Formula 33] Structure expression (7) -8 




[0096] Thus, fonward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 9 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 



The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak in 705nm. When the 
electrical-potential-difference-measurement of luminance was performed, they 
are 180 cd/m2 at 8V. Brightness was obtained. 

[0097] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0098] Example 10 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (15)-1 as an electron hole transportability luminous layer 
among the above-mentioned styryl compounds of a general formula [I]. 
[0099] 

[Formula 34] Structure expression (15) -1 



[0100] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of lOOnm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 




evaporationo mask has been arranged, and the compound of above-mentioned 
structure-expression (15)-1 was formed as an electron hole transportation layer 
(********) in thickness of 50nm under the vacuum of 1 0 - 4 or less Pa with the 
vacuum deposition method. The vacuum evaporationo rate was made 
respectively in 0.1nm/second. 

[0101] Furthermore, the bathocuprolne of the following structure expression was 
vapor-deposited in contact with the electron hole transportation layer as a hole 
blocking layer ingredient. The thickness of this hole blocking layer that consists 
of bathocuprolne set to 15nm, and the vacuum evaporationo rate was carried out 
In O.lnm/second. 

[0102] Furthermore, Alq3 (tris (eight quinolinol) aluminum) of the 
above-mentioned structure expression was vapor-deposited in contact with the 
hole blocking layer as an electron transport layer ingredient. Thickness of this 
electron transport layer that consists of Alq3 was also set to 50nm, and the 
vacuum evaporationo rate was carried out in 0.2nm/second. 
[0103] 

[Formula 35] Bathocuprolne : chj 
[0104] The cascade screen of Mg and Ag was adopted as a cathode material, 




and by vacuum evaporationo, this was also formed in tfie thicl<ness of 50nm (IVIg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 7 by 
the example 10. 

[0105] Thus, fonward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 10 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak near 710nm. The 
spectroscope which used the photodiode array by the Otsuka electronic 
company as the detector was used for spectrometry. IVIoreover, when the 
electrical-potential-difference-measurement of luminance was performed, the 
brightness of 200 cd/m2 was obtained by 8V. 

[0106] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 200 hours until brightness was 
halved. 

[0107] Example 11 this example is an example which produced the organic 



electroluminescence devices which used the compound of above-mentioned 
structure-expression (15)-1 as an electronic transportability luminous layer 
among the above-mentioned styryl compounds of a general formula [I]. 
[0108] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed in thickness of 30nm under the vacuum of 1 0 - 
4 or less Pa with the vacuum deposition method. The vacuum evaporationo rate 
was carried out in 0.1nm/second. 

[0109] Furthermore, the compound of above-mentioned structure-expression 
(15)-1 was vapor-deposited in contact with the electron hole transportation layer. 
This structure expression (15) Thickness of the electron transport layer (********) 
which consists of a compound of -1 was also set to 30nm, and the vacuum 
evaporationo rate was made respectively in 0.2nm/second. 
[0110] Furthermore, the bathocuproine of the above-mentioned structure 
expression was vapor-deposited in contact with the luminous layer as a hole 
blocking layer ingredient. The thickness of this hole blocking layer that consists 
of bathocuproine set to 15nm, and the vacuum evaporationo rate was carried out 



in 0.1nm/second. 

[0111] Furthermore, Alq3 of the above-mentioned structure expression was 
vapor-deposited in contact with the hole blocking layer as an electron transport 
layer ingredient. Thickness of this electron transport layer that consists of Alq3 
was also set to 30nm, and the vacuum evaporationo rate was carried out in 
0.2nm/second. 

[0112] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm 
(Mg) and 150nm (Ag film) as vacuum evaporationo rate Inm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 8 . 
[0113] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 11 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 10, it obtained the spectrum which has a luminescence peak near 
710nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 170 cd/m2 was obtained by 8V. 
[0114] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 



uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 140 hours until brightness was 
halved. 

[0115] Example 12 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (15)-2 as an electronic transportability luminous layer 
among the above-mentioned styryl compounds of a general formula [I]. 



[0116] 

[Formula 36] Structure expression (15) -2 



[0117] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 1 1 . 
[0118] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 12 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 10, it obtained the spectrum which has a luminescence peak near 
750nm. Moreover, when the electrical-potential-difference-measurement of 




luminance was performed, the brightness of 100 cd/m2 was obtained by 8V. 
[0119] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 100 hours until brightness was 
halved. 

[0120] Example 13 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (15)-3 as an electronic transportability luminous layer 
among the above-mentioned styryl compounds of a general formula [I]. 



[0122] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 1 1 . 
[0123] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 13 under 



[0121] 



[Formula 37] Structure expression (15) -3 : 




nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 10, it obtained the spectrum which has a luminescence peak near 
730nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 100 cd/m2 was obtained by 8V. 
[01 24] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 1 50 hours until brightness was 
halved. 

[0125] Example 14 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (15)-4 as an electronic transportability luminous layer 
among the above-mentioned styryl compounds of a general formula [I]. 



[0126] 




[Formula 38] Structure expression (15) -4 : 



[0127] Layer structure and the forming-membranes method produced organic 



electroluminescence devices based on the example 11. Thus, forward bias 
direct current voltage was applied to the organic electroluminescence devices of 
the produced example 14 under nitrogen-gas-atmosphere mind, and the 
luminescence property was evaluated. The luminescent color was red, and as a 
result of performing spectrometry like an example 10, it obtained the spectrum 
which has a luminescence peak near 670nm. Moreover, when the 
electrical-potential-difference-measurement of luminance was performed, the 
brightness of 500 cd/m2 was obtained by 8V. 

[0128] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. IVIoreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 400 hours until brightness was 
halved. 

[0129] Example 15 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (15)-5 as an electronic transportability luminous layer 
among the above-mentioned styryl compounds of a general formula [I]. 
[0130] 



[Formula 39] Structure expression (15) -5 : 



[0131] Layer structure and the forming-membranes metfiod produced organic 
electroluminescence devices based on the example 1 1 . 
[0132] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 15 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 10, it obtained the spectrum which has a luminescence peak near 
680nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 300 cd/m2 was obtained by 8V. 
[0133] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 170 hours until brightness was 
halved. 

[0134] Example 16 this example is an example which produced the organic 



electroluminescence devices which used the compound of following 
structure-expression (15)-6 as an electronic transportability luminous layer 
among the above-mentioned styryl compounds of a general formula [I]. 



[Formula 40] Structure expression (15) -6 



[0136] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 1 1 . 
[0137] Thus, fonward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 16 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 10, it obtained the spectrum which has a luminescence peak near 
640nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 700 cd/m2 was obtained by 8V. 
[0138] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 



[0135] 




uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 300 hours until brightness was 
halved. 

[0139] Example 17 this example is an example which produced the organic 
electroluminescence devices which used the compound of following 
structure-expression (15)-7 as an electronic transportability luminous layer 
among the above-mentioned styryl compounds of a general formula [I]. 



[0141] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 11. 
[0142] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 17 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 0, it obtained the spectrum which has a luminescence peak near 
650nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 690 cd/m2 was obtained by 8V. 



[0140] 




[Formula 41] Structure expression (15) -7 : 



[0143] After producing these organic electroluminescence devices, altliough it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 350 hours until brightness was 
halved. 
[0144] 

[Function and Effect of the Invention] Since at least one sort of a styryl 
compound expressed with said organic layer by said general formula (1) or [I] is 
contained in the organic electroluminescence devices by which the organic layer 
which has a luminescence field is prepared between an anode plate and 
cathode according to the organic electroluminescence devices of this invention, 
it becomes possible to offer the organic electroluminescence devices which 
have stable red luminescence by high brightness. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the important section outline sectional view of an example of the 



organic electroluminescence devices based on this invention. 

[Drawing 2] It is the important section outline sectional view of other examples of 

**** organic electroluminescence devices. 

[Drawing 3] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 4] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 5] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 6] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 7] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 8] It is the Important section outline sectional view of the example of 
further others of **** organic electroluminescence devices. 
[Drawing 9] It is the block diagram of the full color flat-surface display using **** 
organic electroluminescence devices. 

[Drawing 10] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the example 1 of this invention. 

[Drawing 11] It is the electrical-potential-difference-brightness property Fig. of 



the organic electroluminescence devices by the **** example 1 . 

[Drawing 12] It is the emission spectrum Fig. of the organic electroluminescence 

devices by the example 2 of this invention. 

[Drawing 13] It is the electrical-potential-difference-brightness property Fig. of 
the organic electroluminescence devices by the **** example 2. 
[Drawing 14] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the example 3 of this invention. 

[Drawing 15] It is the electrical-potential-difference-brightness property Fig. of 
the organic electroluminescence devices by the **** example 3. 
[Drawing 16] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the example 5 of this invention. 

[Drawing 17] It is the electrical-potential-difference-brightness property Fig. of 
the organic electroluminescence devices by the **** example 5. 
[Description of Notations] 

1 [ ~ An organic layer, 6 / ~ An electron hole transportation layer, 7 / ~ An 
electron transport layer, 8 / ~ A power source, 10 / - An electron hole 
transportation layer, 11 / ~ A luminous layer, 12 / ~ An electron transport layer, 
14 / ~ A luminance-signal circuit, 15 / ~ A control circuit, 20 / ~ Luminescence 
light, 21 / ~ A hole (electron hole) blocking layer, A, B, C, D / - Organic 
electroluminescence devices ] ~ A substrate, 2 ~ transparent electrode (anode 



plate), 3 - Cathode, 4 - A protective coat, 5, 5a, 5b 



